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Proceedings of the Thirty-Fourth [Annual Meeting of the 
American Association of Economic Entomologists 


The thirty-fourth annual meeting of the American Association of 
Economic Entomologists was held at the University of Toronto, Toron- 
to, Canada, December 29-31, 1921. 

The meeting was called to order at 10.05 a. m., December 29, by 
President George A. Dean. The annual reports were read, routine 
business transacted, the address of the President was presented, also 
one paper on the program, before adjournment. At the afternoon 
session, the Presidential address was discussed and the program of 
papers presented. On that evening, the Section on Apiculture held its 
annual meeting. It was well attended and an interesting program 
was presented. 

On Friday morning, December 30, the Section on Horticultural 
Inspection held its session. In the afternoon, the joint session be- 
tween this association and the Entomological Society of Ontario, was 
held. The program for the day was concluded with a dinner at the 
Prince George Hotel, at which over 140 entomologists were present. 

On Saturday morning, December 31st, a joint session was held with 
the American Phytopathological Society, at the University of Toronto. 
The final session was held on the afternoon of that day, and consisted 
of moving pictures, papers, and transaction of final business. . 

The business proceedings form Part I of this report, and the ad- 
dresses, papers, and discussions Part IT. 

The proceedings of the Sections on Apiculture and Horticultural 
Inspection will be prepared by the sectional secretaries and published 
as a part of this report. 

The papers given at the joint session with the Entomological Society 
of Ontario will be published as may be agreed between the two so- 
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cieties, and this year the papers and discussion at the joint meeting 
with the American Phytopathological Society will be printed in their 


official publication, Phytopathology. 


PART I. 


BUSINESS PROCEEDINGS 
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PRESIDENT GeEorRGE A. DEAN: The meeting will please come to 


order. 

Some thirty odd years ago, a few men met in the city of Toronto and 
organized this association of Economic Entomologists. The long 
record of the association’s usefulness has certainly justified this venture, 
which was launched so many years ago by these men of enthusiasm, 
earnestness, zeal and vision. Beginning with less than a dozen charter 
members, it has had a rapid and healthy growth and now numbers 
nearly 700 members, including nearly 50 foreign entomologists. As 
President of this Association, I want to pay my respects to those men 
for their splendid spirit of sacrifice which led them to devote their 
time and energy to the study of insects. 

We will now have the report of the Secretary. 


REPORT OF THE SECRETARY 


At the Chicago meeting, the total membership of the association was 600, divided 
as follows: active, 242: associate, 311; and foreign, 47. At that meeting, 70 
associate and 2 foreign members were elected, 1 associate member re-instated, and 
45 were transferred from the associate to the active roll. One active and 5 associate 
members resigned, and during the present year, 3 active and 10 associate members 
have been dropped from the roll for non-payment of dues. One active member and 
one foreign member died during the year. The present membership is 282 active, 
322 associate, and 48 foreign members, making a total of 652, a net gain of 52. 

On February 22, Professor Charles H. Fernald passed away at his home in Amherst, 
Mass. He was one of the pioneer teachers of entomology in this country and was 
widely known and respected by the entomological fraternity throughout the world. 
He was a charter member of this association and one of its past presidents. He was 
nearly 83 years old at the time of his death, and owing to failing health had not 
attended the annual meetings of the association in recent years. 

Professor N. A. Cholodkovsky, a foreign member of this association, died at Petro- 
grad, Russia, at the age of 61 years. The exact date of his death is not known 
He was the author of numerous works on entomology. 
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The Pacific Slope Branch held its annual meeting at Berkeley, California, Aug. 
4—5, 1921. It was well attended and the report has been published in the JOURNAL 
oF Economic ENTOMOLOGY 

In accordance with the action taken at the St. Louis meeting, certificates for the 
past presidents of the association have been prepared by the Secretary and will be 
issued soon. 


JOURNAL OF EcoNoMIC ENTOMOLOGY 


During the past year, a new contract has been placed for publishing the JOURNAL 
oF Economic ENTOMOLOGY, the price of printing it being advanced About 10 or 15 
per cent. The February and April issues were published nearly on time, but owing 
to labor troubles which developed into a protracted strike in the printing plant of 
our publishers, the other issues for the year were greatly delayed. The. June issue 
was not mailed until late in October and the August issue about the middle of November. 
The October and December issues should be distributed before the end of the year. 
This delay in publication has caused considerable dissatisfaction among our subscrib- 
ers, and has made the work connected with the JourNAL for the year more difficult 
than usual. 

A substantial balance isshown on the JOURNAL statement at the time of closing the 
books. This condition is due principally to the fact that bills have not been received 
for the June or other issues following, and when these are met, the balance will be 
less than the amount on hand last year. 

While it is not anticipated that the price of printing will increase during the com- 
ing year, the situation is such that the JouRNAL can scarcely publish the present 
volume of matter on the funds received annually. If the number of printed pages 
is to remain at the present level, the income of the JouRNAL should be slightly increased 
The most feasible way of doing this appears to be to increase the number of subscribers. 
If the members of the association would interest themselves in this matter, it should 
be possible to increase the subscription list enough so that a larger volume of matter 
could be published than heretofore. If this is not done, it will doubtless be necessary 
to increase the price of the JoURNAL at the beginning of the next calendar vear, and it 
is recommended that the Editorial Board be authorized to increase the rate $1.00 
per volume in case this action seems necessary. 


INDEX TO THE LITERATURE OF AMERICAN Economic ENTOMOLOGY, | 


During the past year, a considerable number of copies of this Index have been sold 
and a balance now remains in the Treasury as a credit to this fund. There are on 
hand 400 unbound copies of this Index. As soon as there is sufficient money in this 
fund to defray the expense, these copies should be bound and placed in cartons. This 
will protect them from becoming soiled or disfigured, and they can then be held until 
they are sold. 


INDEX TO THE LITERATURE OF AMERICAN Economic Entomo.ocy, II 


This Index was completed and mailed about May Ist. The entire issue of 1000 
copies was bound, but only 500 were enclosed in cartons. As soon assufficient funds 
are available, the remaining 500 should be placed in cartons. 

The Secretary was authorized to borrow $1500 to assist in financing this publication. 
Owing to the delay in issuing the book, and because a number of belated subscriptions 
were received, it was found at the time printing was completed, that only $1400, 
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in addition to the amount received from advance suktscriptions, was needed to 
finance the publication. This fund was secured as follows: 

$550 was transferred from the Association Treasury; 

$100 from the Index No. I fund; and 

$750 was borrowed from members on $25 notes, without interest. 

At the time of closing the books, December 2d, 1921, sufficient sales had been 
made so that $650 covered by notes, have been re-paid. The Index II project shows 
a total debit of $750. A number of orders have been filled for which payment has 
not yet been received, and copies are being sold from time to time. 

Inasmuch as this publication, as well as Index I, should be on the shelves of every 
library of importance, it is suggested that the members keep this matter in mind with 
a view to placing additional copies. 


ASSOCIATION STATEMENT 


Balance in Treasury, December 1, 1920 ..... $1176.49 
By amount received for dues, 1921 ... 740.00 
By amount received from Malden National Bank —Interest. 14.04 
By amount received from $100 Liberty Bond ........... 4.25 
By amount received from Journal fund ................ 100.00 
By amount received from Employment Bureau ......... 22.33 

Paid stenographic report, 1920 meeting ............ $143.25 
Supplies and stationary ..... ii 44.65 
Telegraph and Express ...... 1.27 
Returned checks 2.00 
Expenses, Pacific Slope Branch Pere err 7.56 
Clerical Work, Secretary's Office ....... 50.00 
One-half Salary Secretary ..... 50.00 
Transfer to Index Fund ... 550.00 
$1003.31 
Balance, December 2, 1921 . ........ 1053.80 


$2057.11 $2057.11 
Balance Deposited as follows: 
Melrose Savings Bank ..... 
First National Bank of Malden ................. 873.97 


JouRNAL STATEMENT 


Balance in Treasury, December 1,1920 ........... woe $ 385.10 
Amount received from subscriptions, advertising, etc. 3139.64 
Amount received from Malden National Bank—Interest 16.06 
Amount received from refund on Insurance ............ 10.20 

Paid for printing ....... $1603.21 
Returned on subscriptions 9.13 


| 
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Miscellaneous printing and supplies 
Telegraph and Express 
Transfer to Association Fund 
Salary of Editor ........... 
Clerical work, Editor's office. 
One-half Salary of Secretary 
Clerical work, Secretary's Office 


Balance, December 2, 1921 


Deposited in First National Bank, Malden, Mass... . 


The JouRNAL Owes the Association account 


INDEX I STATEMENT 

Balance in Treasury, December 1, 1920 ..... 
Received from sales ; 
Received from return on Insurance 
Paid for postage 
Returned check 
Transfer to Index II 


Balance, December 2, 1921 


Balance deposited in First National Bank, Malden, Mass. 


INDEX II STATEMENT 


Balance in Treasury, December 1, 1920 
Received from sales 
Received from loans 
Received from interest 

Paid for printing Index and 500 cartons 
Paid for notices and envelopes 

Paid for editing expenses 
Postage 
Express and Freight 
Cancelled Orders 
Returned check 
Repayment of Loans 


Balance, December 2, 1921 


16.56 
3.57 
100.00 
100.00 
65.00 
50.00 
40.00 


$2226.97 


1324.03 


$3551.00 


1324.03 


$ 5.35 
5.00 
100.00 


$ 110.35 
146.69 


$ 257.04 


$ 146.69 


4.87 
10.00 
5.00 
650.00 


$2977.44 
28.83 


[Vol. 15 


$3551.00 


250.00 


$ 766.15 
825 12 
1400.00 
15.00 


3 74.84 
180.50 
1.70 
| 
$ 257.04 
$2094.77 
7.74 
30.06 
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Deposited in First National Bank, Malden, Mass. . 28.83 
Index II owes Association account 550.00 
Index II owes IndexI ........ 100.00 
Index II owes four notes ..... ceo 100.00 
Total indebtedness. ; $ 750.00 
| SUMMARY 
' Balance in Index I account a $ 146.69 
Balance in Index II account 28.83 
Balance in JOURNAL account .... 1324.03 
Balance in ASSOCIATION account. 1053.80 
| One 4% Liberty Bond 100.00 


$2653.35 
Respectfully submitted, 
A. F. BurcGess, Secretary. 


Voted that the report be accepted and the financial portion referred 
to the Auditing Committee. 
PRESIDENT GEORGE A. Dean: The next in order is the report of 
the Executive Committee. 
REPORT OF THE EXECUTIVE COMMITTEE 


The Executive Committee has held no meetings during the year. 

Requests have been received to arrange for joint sessions, from Section O on 
Agriculture and Section N on Medical Sciences, of the American Association for the 
Advancement of Science, at the Toronto meeting. Owing to the crowded nature of 

' our program and that arrangements had already been made for two joint sessions, 
it did not seem practical to make arrangements for further joint sessions at this time. 

The Executive Committee recommends: 

That in order to expedite the business of the Association, hereafter the auditing 
of the accounts be made by the Executive Committee prior to the opening of the 
annual meeting 

That the books be kept so as to indicate the receipts and expenditures for each 
activity, as is now the practice. 

That every activity of the Association should be self-supporting. 

That a permanent fund be established, to which may be transferred each year a 
portion of the unexpended balance not required for current expenses, such amount 
to be decided by the Executive Committee 

Signed— 
GrorGE A. DEAN 
ARTHUR GIBSON 
A. G. RUGGLES 
A. F. BurGess 
Committee 


Voted that the report be accepted and the recommendations adopted. 
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PRESIDENT GEORGE A. DEAN: We will now listen to the report of 
the Representative to the National Research Council, which will be 
presented by Mr. J. P. Parrott. 


REPORT OF REPRESENTATIVE TO THE NATIONAL 
RESEARCH COUNCIL 


The annual meeting of the Division of Biology and Agriculture for the election 
of officers for the ensuing year was held on April 22 at the headquarters of the National 
Research Council. Dr. L. R. Jones of the University of Wisconsin was elected chair- 
man of the Division, and your representative was re-elected a member of the ex- 
ecutive committee. Subsequent meetings were held at Woods Hole, Mass., on June 
23 and at the offices of the Research Council on November 18, which comprise all of 
the regular sessions of the executive committee during the year. 

Up to this time, the National Research Council. as an organized force for the 
promotion of research, has largely been occupied with laving foundations, with 
systematizing and developing its machinery, with formulating principles of procedure 
to secure contacts with individuals and groups of individuals representing science 
and industry, and with encouraging and organizing various constructive forces which 
make for greater research power and output. It has, therefore, been largely a period 
of plans and expectations rather than of achievement 

During this year, I am glad to report, the activities of the Division of Biology and 
Agriculture denote more of accomplishment and less of organization, and unless 
signs fail this will continue in an increasing degree with advancing years. Space 
prevents an enumeration of all the definite accomplishments of the Council or more 
particularly the Division of Biology and Agriculture. But for the sake of interest 
which naturally inheres in the efforts of this insitution. a few examples may be noted 
which illustrate the range of activities and aid extended to meet various nee 
A site has been purchased for the erection of a building, and the preparation of plans 
for a structure of great architectural beauty and practical utility, is now underway. 
A fund of $500,000 has been raised for the support of fellowships in chemistry and 
physics. The Southern Pine Association appropriated $10,000 for the use of the 
committee on forestry in organizing and maintaining certain forestry researches 
which are now in progress. Pledges have been made for the support of special investi- 
gations on food products. Various sums of money have been secured for the main- 
tenance of Botanical Abstracts and certain biological journals. Support has been 
found for the Concilium Bibliographicum. By the aid of a special grant plans are 
now being made for substantial additions to the facilities of the Marine Biological 
Laboratory, with special reference to biochemistry and biophysics. Less tangible, 
perhaps, but a no less important achievement of the Research Council, is the de- 
velopment of good will and sympathetic understanding among the various groups 
of scientific workers and a greater appreciation of the opportunities for larger service 


is, viz.— 


thru coéperative endeavor. 

Relative to its efforts in behalf of Entomology, we are indebted to the Division of 
Biology and Agriculture for assistance in a cooperative project, supported by a 
number of phytopathologists and entomologists of the north-eastern apple growing 
section, to determine the merits of dusting for the control of injurious insects and 
plant diseases. Mention was made of this undertaking as well as the summer 
meeting of interested workers in the August number of the JOURNAL OF ECONOMIC 
EntTomMoLoGy. The detailsof the experiments and principal results will be presented 
in the second number of the Digest of the Crop Protection Institute. Great good 
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develops from such undertakings, and similar efforts should be encouraged in other 
areas of the country as they mold public sentiment and provide opportunities for 
the exchange of ideas and advantageous consulatation 

Thru the assistance of the Division of Research Extension, the writer met the 
members of the executive committee of the Division of Chemistry to secure financial 
support for investigations of certain insecticides. It is clear that fellowships are 
available for such studies, and Dr. William Moore is preparing an application for a 
fellowship for an investigation of the insecticidal properties of sulfur. An outline 
of a project, providing for a study of the fungicidal and insecticidal properties of 
sulfur, as influenced by temperature and moisture, is being prepared by a committee, 
representing the phytopathologists and entomologists. It is hoped that this in- 
vestigation will be financed by three leading concerns engaged in the mining of 
sulfur, two of which have expressed their approval of the project and intentions to 
contribute funds. Application has also been made to the Synthetic Organic Chemical 
Association for the support of an investigation to determine methods of preparing 
synthetic nicotine or a satisfactory substitute for the tobacco preparations used 
by the agricultural industry. 

As pointed out last year, it is largely the task of the different scientific societies to 
secure funds for their individual projects. Consideration should be given to the 
problem of increasing our financial resources and methods for specific approach to 
sources of money. In this connection it should also be noted that the Research 
Council is encouraging various national scientific societies to compile a list, showing 
the number, nature and relative importance of problems that await investigation. 
A statement of projects of outstanding importance would prove of inestimable value 
in formulating an effective and consistent policy as regards research fellowships and 
the subsidizing of experiments and investigations. 

A final word. Since representatives of the scientific societies are elected for three 
years and my term of office soon expires I wish to express my grateful acknowledgment 
of the honor of representing this association in the Division of Biology and Agriculture 
of the Council. Thru its inspirational forces and motive power, the National Re- 
search Council is a source of stimulation and guidance in behalf of biological research. 
It is the duty of entomologists to discover and utilize the opportunities and facilities 
afforded for the realization of their aims. 

PERCIVAL J. PARROTT 


Voted that the report be adopted. 

PRESIDENT GeorGeE A. DEAN: The report of the Trustees of the 
Crop Protection Institute will be presented by Professor W. C. O’Kane. 
[This was given as a paper read at a later session. Ed.] 

PRESIDENT GEORGE A. Dean: The next report is that of the Com- 
mittee on Nomenclature, by Edith M. Patch. 

REPORT OF THE COMMITTEE ON NOMENCLATURE 


A list of approximately 700 common names of insects is before the committee on 
nomenclature for consideration. These with the approximately 300 names already 
accepted by the Association will total 1000. 

It is the plan of the committee to submit this list in whole or in part to certain 
entomologists experienced in editorial work and to solicit suggestions from those who 
have previously served on this committee and are therefore in touch with the problems 
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concerned. ‘The aid of specialists will be asked in editing tle scientific names of the 
respective orders. It is then proposed to revise the list with reference to solicited 
suggestions and to present it in multigraph form to the members of the Association 
at the next annual meeting. 

On account of its length, action by the Association can hardly he taken at that 
meeting; but members will be welcome to retain copies and to submit to the chair- 
man of the committee, on or before March 1, 1923, objections to any name on the 
list or suggestions with reference to the list. Names against which no objecting vote 
is registered by March 1, 1923 will be considered accepted by the Association and 
printed together with the 326 names which had been accepted up to and including the 


St. Louis meeting. 
Such is the program scheduled by the committee. Suggestions relative to this will 
of course be welcome at this meeting 
Respectfully submitted. 
M. Patcu 
Z. P. METCALF 
ARTHUR GIBSON 
Committee 


Voted that the report be accepted as read. 
PRESIDENT GeorRGE A. Dean: The report of the Committee on 
Index of Economic Entomology will be given by E. P. Felt. 


REPORT OF THE COMMITTEE ON THE PUBLICATION OF THE INDEX 
OF AMERICAN ECONOMIC ENTOMOLOGY 


Your Committee has functioned during the past year in an advisory capacity in 
connection with the editing and publishing of Index II, issued last May. The great 
bulk of the manuscript necessitated considerable reduction and the policy adopted 
in connection therewith and the reasons therefore, were approved by this Committee 
and are given in some detail in the introduction to Index II. 

The Report of the Secretary gives the financial details, really outside the province 
of the Committee and these need not be repeated, though it should be noted that the 
outcome is in substantial accord with expectations at the time the preparation of the 
Index was undertaken. 

Inasmuch as the Secretary's Report shows a favorable balance to the credit of 
Index I and in due course of time a similar condition may exist in relation to Index II, 
it is suggested that eventually such assets be set aside as a reserve fund which may be 
used for financing subsequent Indexes 

It is the opinion of the Committee, that both Indexes I and II have amply justified 
themselves and in view of the importance of such aids to active workers, it is recom- 
mended that the Committee be continued and directed to carefully study the situation 
in order to ascertain possibilities for more frequent publication of such Indexes, 
either by this Association or through some other agency. 

Respectfully submitted, 
E. P. 
A. F. BurGess 
W. C. O'KANnE 
W. E. Britton 
W. E. Hinps 


Committee 
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Voted that the report be¥accepted. 
PRESIDENT GEORGE A. DEAN: We will now have the report of the 
Committee on the U. S. National Museum, by J. J. Davis. 


REPORT OF COMMITTEE ON NATIONAL MUSEUM 


Your Committee begs leave to report that during the past year there has seemed 
to be no particular opening for activities in addition to the measures which were 
inaugurated last year. The conditions with reference to the collections of insects 
have not been changed and it is desirable that every effort should be made to secure 
additional space suitable for the development of the collections, and to provide 
for additional curatorial service as rapidly as possiLle. The collections are increasing 
in quantity and value, and there should be every possible encouragement toentomol- 
ogists throughout the country to deposit material that may be of service in their 
extension. Especially is it desirable that type material should be respresented in 
this museum as extensively as possible. 

The museum has, during the past year, utilized the services of certain specialists in 
the re-arrangement and the study of certain groups, and this policy would seem well 
worth continuation. There certainly must be a more general interest, throughout 
the country, in the growth of the national collections and there should be a national 
pride in making them as extensive and useful as possible. It is very much to be 
hoped that in the near future it may be possible to secure adequate room for ex- 
pansion, and statements concerning this need may very properly be made by in- 
dividuals to any official who may be in a position to assist in this direction. 

Respectfully submitted 
J. J. Davis 
W. J. HoLtanp 
V. L. KELLOGG 
E. P. FELT 
HERBERT OSBORN 
Committee 

Voted that the report be accepted. 

PRESIDENT GEORGE A. Dean: The Chair will appoint the following 
committees: 

Auditing Committee: Glenn W. Herrick, 
S. B. Fracker. 


Resolutions Committee: J. J. Davis, 
M..C. Tanquary, 
L. Caesar. 

Nominations Committee: C. L. Metcalf, 


Arthur Gibson, 
George G. Ainslie. 


Under the head of miscellaneous business, the Secretary announced 
that difficulty had been experienced in securing the programs for the 
meeting, and in all probability only mimeographed copies would be 
available; that $100 had been received from sales of Index II since the 
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books closed December 2d, and that all outstanding notes against 
the association had now been paid; that the balance on the JouRNAL 
account was abnormally large this year on account of delay in re- 
ceiving bills from the printer, and that after these were paid, the balance 
would be a little less than the normal amount; and that a group photo- 
graph would be taken as soon as the session adjourned. 

Mr. J. J. Davis stated that he had been preparing for some time an 
entomologist’s hand-book which would contain information concerning 
methods of rearing and handling insects, types of breeding cages, 
formulae for preserving material, etc., and requested contributions 
from all entomologists for which credit would be given. 

Mr. LEONARD HASEMAN stated that on account of shortage of funds, 
it had been impossible to reprint the reports of C. V. Riley. 

PRESIDENT GeorGE A. Dean: We will now have the report of the 
Committee on Policy. 

REPORT OF THE COMMITTEE ON POLICY 


The Committee on Policy Organized for the Current Year with the Following Sub- 
Committees: 


Epvucation— Dr. Ball, Chairman, Dr. Osborn, Mr. Burgess. 
Insect Controt—Dr. Felt, Chairman, Mr. Dean, Mr. O'Kane. 
ORGANI7ATION—Mr. O'Kane, Chairman, Mr. Dean, Mr. Newell 
RESEARCH—Mr. Parrott, Chairman, Dr. Ball, Dr. Osborn. 
PuBLICATION—Mr. Burgess, Chairman, Dr. Felt, Dr. Pierce. 


The Committee endorses the establishment of working relations between Universities 
or Colleges on the one hand, and the Bureau of Entomology or Experiment Stations, 
on the other, to bring about the graduate crediting of Research Work, done under 
conditions which are equivalent to those of a scholastic department, as a means of 
encouraging more extended preparation, and the taking of advanced degrees in 
Entomology. 

The Committee recommends that asymposium be held in next vear’s program on the 
subject of standards for the training of men whoare toenter professional entomology. 

The Committee recommends that the entomologists concerned in the European 
Corn Borer work consider codperation in large scale demonstrations of practicable 
agricultural measures in the area most badly infested by the Borer, for the pur- 
pose of securing full data on the value of various repressive measures under 
typical agricultural conditions. 

The Insect Pest Survey work is commended. A moderate extension of the work is 
endorsed and greater codperation upon the part of all collaborators is urged. 

The Committee wishes to emphasize the ultimate economy of liberal appropriations 
for the control of recently introduced pests and for the prosecution of fundamental 
research in all phases of insect control. 

In order to faciliate the work of councilors representing this Association with the 
American Association for the Advancement of Science, the Committee recommends 
that the Nominating Committee consider retaining councilors in office for consec- 
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utive years, so long as a given councilor finds it possible to attend regularly the 
meetings of the council. Prior to the Annual Meeting it is suggested that the Pres- 
ident of this Association ascertain whether councilors expect to be in attendance 
and that the President designate an alternate in case a councilor will be unable to 
attend 

The Committee wishes to point out that there is a serious need of adequate funds 
to establish various investigational projects in entomology. It wishes to urge 
on all individual members the desirability of giving earnest consideration to the 
problem of discovering sources of such funds. It suggests that members communicate 
to the Sub-Committee on Research outlines of projects that should be undertaken 
and suggestions as to possible sources of funds. For the purpose of correlating all 
such activities the Committee on Policy has designated the Sub-committee on Re- 
seaich as the central body to which any suggestions should be sent and through which 
cooperation may be sought of the National Research Council, the Crop Protection 
Institute or other available organization. 

The Committee desires to emphasize the urgent need of adequate publication 
funds for research. 

The Committee has set about preparation of a program of research on insects of 
special economic importance, on materials with insecticidal properties and on possible 
phases of biological control, emphasizing especially fundamental problems and gaps 
in present knowledge to the end that a list of projects of outstanding importance 
may be formulated. 

The Committee recommends to the Association that hereafter applications for 
membership shall be accompanied by a check for the first year’s dues and for sub- 
scription to the JOURNAL. 

The Committee recommends that permission be granted the Editorial Board of 
the Journal to designate a Circulation Agent. 

The Committee recommends adoption of the following Resolutions proposed by a 
Conference called by the National Research Council, Division of Biology and Ag- 
riculture 
olved 

1. That it is the sense of this conference that an inter-society conference should 
be raised to study and report upon the feasibility of federation of the biological 
societies and to develop plans for the said federation. 

2. That for the purpose of effecting such an organization, each society, and Sec- 
tions F & G of the American Association for the Advancement of Science be re- 
quested to designate its President and Secretary as members of an inter-society 
council which shall be authorized (1) to deal with all matters of common interest 
such as pooling of programs that are consistent with the existing regulations of the 
constituent societies; and (2) to draw up proposals for a constitution and by-laws 
of a federation of the societies in question, and to present them for action at the 
next annual meeting 

Although no formal action was taken, it was understood that the conference 
raised by the adhering societies should be empowered to invite other organizations 
to join it later. 

Mr. W. C. O’Kane: This report involves consideration by the 
Association of several specific recommendations. I will read them 
one at a time for action by the Association. 

First, the Committee recommends that a symposium be held in 
next year’s program on the subject of “Standards for the Training of 
Men Who are to enter Professional Entomology.” 

Voted that this recommendation be adopted. 


Second, the Committee recommends that hereafter applications for 


5 
st 
L 
L 
| 


14 JOURNAL OF ECONOMIC ENTOMOLOGY (Vol. 15 


membership shall be accompanied by a check for the first vear’s dues 
and for subscription to the JOURNAL. 

Voted that the recommendation be adopted. 

Third, The Committee recommends that permission be granted the 
Editorial Board of the JourNAL to designate a circulation agent. 

Mr. Gienn W. Herrick: What does the Committee mean by 
“circulation agent?” 

Mr. W. C. O’Kane: There are doubtless many libraries and indi- 
viduals who would like to subscribe for the JouRNAL, and the idea is for 
the Editorial Board to find some member who is willing to give some 
time to correspondence and act as a circulation agent for the JouRNAL 
with the intent of enlisting the help of the various entomologists to 
secure additional subscriptions. This agent would, of course, serve 
without pay. 

Mr. E. P. Fett: The Journal can be furnished to additional sub- 
scribers at very small cost to the management, and the amount secured 
will enable the JouRNAL to publish more matter. 

Mr. W. C. O’Kane: One hundred additional subscriptions would 
make a difference in the financial status of the JouRNAL at the end of the 
year, and two or three hundred would possibly mean a larger JOURNAL. 
It is necessary to follow this matter up closely if the subscription list 
is to be increased. 

Mr. GLenn W. Herrick: What proportion of our membership 
subscribes to the JoURNAL? 

SECRETARY A. F. Burcess: About 80% of the members are suh- 
scribers. 

Voted that the recommendation be adopted 

Fourth, the Committee recommends the adoption of the resolution 
proposed by the conference called by the Division of Biology of the 
National Research Council, authorizing our President and Secretary to 
represent us at a conference which will attempt to draw up plans for a 
federation of biological societies. 

Mr. T. J. HEADLEE: May I ask for a statement of the anticipated 
advantages of such an organization’ 

PRESIDENT GEORGE A. Dean: Is our representative on the National 
Research Council here? 

Mr. P. J. Parrott: We believe there are some important matters of 
great interest to all scientific workers that cannot be handled by the 
individual societies. European work is greatly demoralized on account 
of finances. One of the objects sought to accomplish is to obtain 
money by which American Zoologists and Biologists would control 
their own literature. By an organization of this character, it is hoped 
to arrange in advance of the annual meetings for a conference of the 
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Secretaries of the Societies to avoid conflicts in programs and arrange 
symposiums which are of interest to all. These are the principal 
items. We are asked to send representatives to this conference to see 
if we cannot make arrangements along these lines. It does not bind 
us to anything. 

Voted that the recommendation be adopted. 

The report of the Committee on Policy was then adopted as a whole. 

PRESIDENT GeorGE A. Dean: Mr. Ball has a cablegram from 
Holland which I will ask him to read at this time. 

Mr. E. D. Batt: The following cablegram has been received from 
Holland addressed to the plant pathologists: “If American and Cana- 
dian Plant Pathologists and Entomologists be invited to join trip to 
Holland and conference, Wageningen, May, 1922, will some of them 
come’ Please cable if possible. Merry Christmas.” 

(Signed) QUANJER, 
VANPOETEREN, 
WESTERDYK.”’ 

This is an invitation to an international meeting in Holland. It 
will probably be a potato conference, as these three men are especially 
interested in potatoes. It may be possible for the government to send 
one man over at that time. 


FINAL BUSINESS 


The final business was transacted Saturday afternoon, December 
31st. 
PRESIDENT GeorGE A. DEAN: The first item is the report of the 
Auditing Committee. 
REPORT OF THE AUDITING COMMITTEE 


Toronto, Canada 
Dec. 31, 1921. 


The Committee has examined the books and vouchers of the secretary and have 
found them to he correct. 
GLENN W. HERRICK 
S. B. FRACKE 
Committee 


Voted that the report be accepted. 
PRESIDENT GEORGE A. DEAN: Next is the report of the Committee 
on Resolutions. 


REPORT OF COMMITTEE ON RESOLUTIONS 


1. Resolved, That the American Association of Economic Entomologists heartily 
endorse the Insect Pest Survey and express its deep appreciation of the facilities 
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furnished by the United States Bureau of Entomology and the excellent services 
of J. A. Hyslop in organizing and conducting the initial work. 

‘It is our opinion that the Insect Pest Survey is of great economic importance to 
present day and future entomology and that it is not only a privilege but the duty of 
every entomologist to coéperate with the observers responsible for the individual 
state reports and that the state reporters should realize the double responsibility 
placed upon them and that each one should make his reperts complete and submit 
them promptly. 

We would urge that the Insect Pest Survey be furnished expert assistance and 
that those responsible for its development further investigate the uses and needs of 
this service to the end that the correlation and interpretation of the data thus secured 
may be used in a study of the underlying principles involved in periodic or spasmodic 
insect outbreaks. 

In view of the permanent value of the annual Insect Pest Survey summaries, it 
is strongly urged that these summaries be printed and made available. 

2. Resolved, That this association express its appreciation of the valuable services 
rendered through the Journal of Agricultural Research and the Experiment Station 
Record and urge that funds be made available at the earliest possible date to resume 
publication of these two Journals. . 

3. Resolved, That the American Association of Economic Entomologists urge 
further and more complete codéperation between the Federal and state entomologists, 
between entomologists in neighboring states and between those of the United States 
and Canada, as suggested so clearly and forcibly by President Dean in his annual 
address. 

4. Resolved, That it is the sense of this association that further and more extensive 
studies on insecticides and fungicides are needed and that in this connection it is high- 
ly important that chemists who can give their entire time to the chemistry of insecti- 
cides and fungicides be employed to work in coéperation with entomologists and 
pathologists. 

5. Resolved, That, inasmuch as che literature dealing with insect pests of green- 
house and flower garden plants is widely scattered and that there is need of gathering 
together this information for use of florists and entomologists, and further that since 
such a compilation will, we believe, directly stimulate the study of greenhouse 
insect pests and in this way be of additional value to American florists, that this 
association indorse the Greenhouse Insect Index (prepared by J. J. Davis) and suggest 
that the Society of American Florists undertake its publication. 

6. It is recommended that the President of our Association appoint the Committee 
on Resolutions at least a month previous to the date of meeting in order that a more 
careful study and organization of the problems to be considered by that committee 
may be made. 

7. Resolved, That the American Association of Economic Entomologists express 
its great thanks and appreciation to the authoritieS of the University of Toronto, 
the Royal Canadian Institute and the Provinical Government of Ontario for the 
opportunity of holding its meetings at the University and also for other privileges 
and entertainment enjoyed through their courtesy. 

Respectfully submitted, 
Joun J. Davis, 
M. C. TANQUARY, 
L. CAESAR. 


Committee. 


After slight changes had been made in phraseology at the suggestion 
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of Dr. Howard and W. C. O’Kane, the resolutions were adopted by vote 


of the association. 
PRESIDENT GEORGE A. DEAN: 
Committee on Membership. 


We will now hear the report of the 


REPORT OF COMMITTEE ON MEMBERSHIP 


The committee on membership submits the following report, and recommends 


for election to associate membership- 


Batchelder, Charles Howard, 38 N. Main 
St., Orono, Maine 

Bedford, Theo., Wellcome Tropical Re 

search Laboratories, Khartoum, Sudan 

Borodin, Demetrius N., Room 1009, 709 
Sixth Ave., New York City. * 

Brannon, Clarence, H., Greenville, Miss. 

Bradley, George H., Mound Laboratory, 
Mound, La. 

Broadbent, Bessie M.., 1812 Ingleside 
Terrace, Washington, D. C. 

Butcher, Fred D., Ames, Iowa. 

Compton, C. S., Natural History Build- 
ing, Urbana, II. 

Dodds, Clifford T., 2344 Eunice St., 
Berkeley, Calif. 

Doucette, Charles Felix, Doylestown, Pa. 

Douglass, James R., 6427 First Ave., 
Birmingham, Ala. 

Downes, W., Dominion Entomological 
Laboratory, Victoria, B. C. 

Dye, H. W., Bailey Hall, Ithaca, N. Y 

English, Lester L., 6427 First Ave., 
Birmingham, Ala. 

Harwood, R. W., Natural 
Building Urbana, III. 

Hoke, Gladys, Agricultural College, Miss. 

Frison, Theodore Henry, Box 69, 
Riverton, N. 

Glick, Perry A., 605 E. 
Champaign, III. 


History 


Daniel St., 


Grace Hall. 126 Roberts 
Place, Ithaca, N. Y. 

Hambleton, James T., 423 Dorset Ave., 
Chevy Chase, Washington, D. C. 

Horton, Harvey A., Eagle Pass, Texas. 

Keler, Stefan, Lemberg, Tarnowskiego 
45, Poland. 

Lancaster, Herman B., 6427 First Ave., 
Birmingham, Ala. 

Lowry, Philip R., Durham, N. H. 

McEvilly, J. E., Box 1, Agricultural 
College, Miss. 

Mote, Don. C., Box 348, Phoenix, Ariz. 

Nolan, Willis J., 423 Dorset Ave., 
Chevv Chase, Washington, D. C. 

Pack, Herbert J., Utah Agricultural 
College, Logan, Utah. 

Phipps, Clarence R., Experiment Sta- 
tion, Mountain Grove, Mo. 

Readeo, Phillip, Lawrence, Kan. 

Riley, George E., Agricultural College, 
Miss. 

Smith, George E., Albion, N. Y. 

Spessard, Lester Lewis, 1624 P St., 
N. W. Washington, D. C. 

Thomas, C. A., Bustleton, Pa. 

Watson, J. R., Gainesville, Fla. 

Worthley, Harlan N., Dept. of Entomol- 
ogv, M. A. C., Amherst, Mass, 


Griswold, 


For transfer from associate to active membership: 


Ackerman, A. J. 
Barber, G. W. 
Beyer, A H. 
Bilsing, S. W. 
De Ong, E. R. 


Dusham, E. H. 
Graham, Samuel A. 
Guyton, Thomas L. 
Hartzell, Albert 
Kisliuk, Jr., Max 
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Morse, A. P. Thomas, Frank L. 

Poos, F. W. Turner, William F. 

Smith, Roger C. Wade, Joe S 

Snapp, Oliver I. Worthley, L. H. 

Stear, J. R. 

The committee recommends that’the resignation of the following members be accepted: 
Bailey, J. W. Ham, W. T. 

Blakeslee, E. B. Rane, F. W. 

Cushman, R. A. Schalck, E. N. 

Gray, George P Wood, E. G. 


and that the 9 active and 17 associate members who are in arrears for dues for two 
years and the 10 members elected last year who have paid no dues, be notified by the 
Secretary that if the amount due the association is not paid within 60 days from the 
date of notice that they will be dropped from tHe roll for non-payment of dues. 
Respectfully submitted, 

E. R. Sasscer, 

A. G. RUGGLEs, 

J. S. Howser. 

Committee 


Voted that the report be accepted and the recommendations adopted. 
PRESIDENT GEORGE A. Dean: Are there other reports? 
Dr. L. O. Howarp: I wish to present the report of the Advisory 
Committee for the JouRNAL. 
REPORT OF ADVISORY COMMITTEE 
The members of the JouRNAL Advisory Committee in attendance today, met and 


unanimously recommend for officers of the JOURNAL 


Dr. E. P. Felt. as Editor 
Dr. W. E. Britton, as Associate Editor 


Mr. A. F. Burgess, as Business Manager 
R. W. HARNED 


H. A. Gossarp 
L. O. Howarp 


Voted that the men nominated by the Advisory Committee be elect- 
ed officers of the JouRNAL. 
PRESIDENT GEORGE A. DEAN: We will now hear the report of the 
Committee on Nominations. 
REPORT OF THE NOMINATING COMMITTEE 


For President, J. G. Sanders. 

First Vice-President, J. M. Swaine. 
Second Vice-President, A. L. Lovett. 
Third Vice-President, R. W. Harned. 
Fourth Vice-President, M. C. Tanquary. 
Committee on Policy, P. J. Parrott. 


| 
| 


February,'22] BUSINESS PROCEEDINGS 19 


Committee on Membership, George G. Ainslie 

Committee on U. S. National Museum, E. P. Felt. 

Representative National Research Council, George A. Dean 

Councillors for American Association for the Advancement of Science, T. J. Headlee, 

L. O. Howard. 
Trustee Crop Protection Institute, W. E. Britton. 
Advisory Committee, Arthur Gibson, R. A. Cooley. 
Respectfully submitted, 
ARTHUR GIBSON, 
GeorGe G. AINSLIE, 
C. L. METCALF. 
Committee. 


Voted that the report be accepted and the Secretary be instructed to 
cast one ballot foreach nominee. The ballots were cast and the members 
named were declared elected. At the request of President Dean, Past 
Presidents Howard and Osborn conducted President-elect Sanders to the 
Chair. 

After signing a Past President diploma and presenting it to President 
Dean, President-elect Sanders addressed the association, expressing his 
appreciation of the honor that had been conferred upon him and pledging 
his best efforts to the association for the coming year. 

President Dean presented to President-elect Sanders the gavel of the 
association to be placed in his keeping for the coming year. 

Secretary Burgess stated that he had held a conference with the 
officers of the American Phytopathological Society and arrangements 
had been made to hold a joint session next year. The subject to be 
discussed had not been decided, but it was requested that the members 
of each association send any suggestion they might have along this line 
to the Secretary of their Association. This should be done as soon as 
possible, as speakers should be selected by the first of April in order 
that they might have ample time to prepare their papers for the meeting. 

He also read the following communication in regard to extension work 
which was signed by E. G. Kelly and W. P. Flint: 

“A meeting of members of this association interested in extension work was held 
at the Prince George Hotel the evening of Dec. 29. 1921. 

After a general discussion of subjects pertaining to extension work, an informal 
organization was formed for the purpose of holding an annual conference in con- 
nection with the meeting of the American Association of Economic Entomologists.”’ 

Announcement of the conference will be made during the first session 


of the meeting at Boston. 

Mr. E. P. Fert stated that the matter of handling the manuscripts 
submitted to the JouRNAL was becoming increasingly difficult, particularly 
on account of the fact that many publications handling short papers 
had been or were being discontinued. He presented the following 
statement which had been reviewed and had the endorsement of both 
the Advisory and Editorial Boards of the JouRNAL. 
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JOURNAL OF ECONOMIC ENTOMOLOGY SUMMARY 


Membership of Association 667, of which 49 are foreign. 

Number of subscribers, 896. 

Average cost per page of printing JOURNAL in 1914, $2.24, in 1920, $4.79, in 1921, 
about 10% higher than last year. 

January 1, 1920, the subscription price was increased by $1.00, or 662¢°7 for 
members and 40% for non members. 

The increased cost of publication since 1915 amounts to over 114%. 

The JOURNAL is the official organ of the Association and as such should serve the 
best interests of the entire membership. The official proceedings rightly have prec- 
edence. The inclusion in the official proceedings of papers read by title give 
them precedence over others, sometimes more important ones, which may have been 
in the hands of the editor months earlier. Papers read by title now occupy a con 
siderable part of the proceedings. 

The constant increase in the volume of the matter submitted for publication has 
necessitated progressive restrictions to keep within our means. It is essentially 
a financial problem. Authors have been advised from time to time that contributions 
were too lengthy for available space and at our last meeting a maximum limit of 
2500 words was established for the purpose of giving a better opportunity for the 
independently submitted manuscript. Even this does not make it possible to print 
one such paper annually from each member, a total, if this were done, of 3000 pages 
as compared with the usual 500 or less 

There have been submitted to the editor within the last few years, papers which 
would make nearly 20 printed pages, sometimes with considerable tabular matter 
or a rather large series of illustrations—both much more costly than ordinary text. 

It is impcessible to print all papers which may be offered unless resources are greatly 
increased, possibly seven to ten fold and even then restrictions would be necessary. 
Many other scientific publications are in about the same predicament. High price 
and unusual limitations in many directions explain the situation 

Additional funds may be secured by increasing the subscription rate, getting more 
subscribers or securing funds from some outside agency. 

A raise in the price of the JOURNAL may be offset in large measure by a reduction in 
the number of subscribers. It could not become effective until 1923. 

In spite of the technical nature of the JOURNAL it is possible to considerably increase 
the number of subscribers, each additional subscription increases actual cost about 
20% and permits the turning back into the JOURNAL of about SO%. 

Outside sources are more easily discussed than discovered. Most feel that the 
JourNAL should be self supporting. It has been the Association method of doing bus- 
iness. 

Increases in the advertising matter would assist materially and might bring some 
most unwelcome complications. The limited circulation and the few direct sales 
resulting are obstacles not easily overcome. 

The managers of the JOURNAL keenly appreciate the need of larger publication 
facilities and would welcome suggestions for bettering conditions. It is felt that the 
worst has passed. A gradual change for the better is expected soon. 

In view of the above, it is considered advisable to limit the official proceedings to 
papers actually read at the meetings, to allow the length of papers to remain at a 
maximum of 2500 words, to suggest to authors continued conciseness in text and 
careful discrimination in the use of the more costly tatles and illustrations, and to 
urge upon every member and well wisher of economic entomology a general and 
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earnest effort to increase the number of subscribers and thus secure at once more 
funds which will be used to enlarge the JOURNAL and then it in turn can render better 
service to its widely distributed subscribers. 

Voted that the statement be accepted and the recommendations 
contained therein be adopted. 

Mr. T. J. HEADLEE inquired as to the cost per page of printing the 
JourNAL, and upon being advised that it averaged about $5.00 provided 
very little tabular matter was used, stated that he believed it would be 
practical to publish papers from individuals or institutions provided 
they were willing to pay the cost, they to receive a certain number of 
separates. He thought this would offer an opportunity for publishing 
more matter in the JOURNAL. 

Mr. E. P. FELT stated that the management had never refused to 
publish a paper if the author wished to pay the cost, but felt that care 
should be taken not to discriminate against any member by compelling 
him to make payment. He expressed his approval of the idea suggested 
by Dr. Headlee. 

Mr. W. C. O'Kane stated that many institutions with which ento- 
mologists were connected were financially able to pay for the publication 
of short articles, and he believed that they be urged to do so. 

Mr. E. P. Fevt stated that if articles were paid for, they could be 
printed with less delay, and Mr. Ossorn suggested that the Editor 
should have authority to exercise his judgment as to whether a paper 

ras suitable regardless of whether it was to be paid for or not. 

Mr. T. J]. HEADLEE stated that the plan should be handled so as to 
avoid any suspicion of discrimination among the members. 

Mr. Z. P. Metcatr believed that there were a good many cases where 
either the authors or the institution with which they are connected 
would be very willing to pay for publishing short articles, and that he 
was satisfied that they could be published cheaper than if issued separately. 

Mr. L. M. Peatrs remarked that the institution should pay a definite 
amount for separates which would cover the cost of both publication in 
the JoURNAL and the separates. This would simplify bookkeeping and 
would, he believed, cost the stations less than they were now paying for 
small publications. 

In reply to a question by Mr. T. H. Parks as to whether a 2500 word 
limit would be enforced if an institution paid the cost of publication, 
Mr. FELT stated that he saw no advantage in enforcing the rule in a 
case of this kind, or in the case of a member who preferred to pay for 
matter overrunning the present maximum if reasonable limits were 


observed. 
It was voted that the early publication of articles approved by the 
Editor be permitted, if the cost is paid by the writer or institution with 
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‘which he is connected, and that men contributing papers to the JOURNAL 


be urged to secure permission when possible to publish articles under 
these conditions. 

PRESIDENT GeorGE A. Dean: The Executive Committee has author- 
ized the Secretary to transfer the $100 Liberty Bond and $500 from the 
association fund to the permanent fund. 

Is there any other business? 

SECRETARY A. F. BurGress: I move that the next meeting of the 
association be held at the same time and place as that of the American 
Association for the Advancement of Science. 

The motion was carried. 

D1. L. O. Howarp: The next meeting of the association will be in 
Boston, followed by a meeting in Cincinnati and Washington. After 
that, there will probably be a meeting in the West, but the place has not 
been definitely decided. 

SEcRETARY A. F. BurGeEss stated that as Christmas would come on 
Monday in 1922, it would be more difficult than usual to arrange the 
program. He stated that he had had a conference with the Secretary 
of the Entomological Society of America and a plan was being considered 
of holding one session of the meeting of that society during the time when 
one of the sessions of the association was being carried on. Of course, 
the programs would have to be arranged so that unrelated subjects 
would be considered at these sessions. The suggestion was made in 
order to see how a plan of this sort would work out. No objections 
being offered, attempt will be made to put it into operation. 

Mr. WIiLt1AM Moore suggested that less than 50°% of the members 
were present at the business session, and that it would seem desirable 
to change the business meeting to the morning instead of the afternoon 
session on the last day of meeting. 

Secretary A. F. Burcress stated that the by-laws provided that the 
final business shall be transacted at the last session, but that the by-laws 
could be amended by a notice in writing prior to the time of the next 
annual meeting. 

Mr. E. P. Fett: I would like to announce at this time that it has 
been decided to establish several small departments in the JOURNAL, 
one each for Horticultural Inspection, Apiculture, and for the Pacific 
Slope Branch, and possibly another department covering new insecticides, 
if some one can be secured to handle the matter that should be published. 
The idea is to increase local interest in the JouRNAL and make it more 
valuable to its readers. The plan will be tried in a modest way at 
first, and the co-operation of all is desired in order to make it a success. 
It is expected that the Secretaries of the Sections and of the Pacific 
Slope Branch will take care of the matter to be used in their departments. 
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PRESIDENT GEORGE A. Dean: As this meeting draws to a close, allow 
me to express my appreciation of the honor you have shown me in se- 
lecting me to serve as President of the American Association of Economic 
Entomologists. I have deeply enjoyed whatever service I have given 
during the past year, and I wish to thank the members of the Association, 
particularly the committees, for their fine spirit of endeavor toward 
the accomplishment of constructive work. I cannot permit this meeting 
to close without expressing my heartfelt appreciation of the faithful 
and splendid services of our Secretary, Mr. Burgess. 

Dr. L. O. Howarp: Without addressing the Chair, I wish to propose 
a motion that the Association heartily thanks Professor Dean for his 
tactful, intelligent and very efficient administration during his term 
of office. 

The motion was seconded and carried unanimously. 

The meeting adjourned at 4.15 p.m. 


=NTOMOLOGISTS’ DINNER 


The entomologists’ dinner was held Friday, December 30, 1921, in 
the Banquet Hall of the Prince George Hotel, at 7.00 P. o. 

President George A. Dean presided. 

At the close of the dinner, President Dean introduced Dr. W. E. 
Britton as Toastmaster of the evening, as follows: 

This splendid gathering this evening of nearly one hundred forty has 
certainly dispelled any doubt that may have been in the minds of the 
committee as to the desirability of continuing the Entomologists’ 
dinner. 

The committee has selected for toastmaster one of the past presidents 
of the Association, who has not only contributed much to our entomo- 
logical science, but also one who has exerted a splendid influence toward 
the accomplishment of a fine spirit of harmony and a bond of friendship 
among the members of the Association. I take pleasure at this time in 
introducing as our toastmaster, Dr. W. E. Britton, State Entomologist 
of Connecticut. 

TOASTMASTER W. E. Britton: Mr. President, Fellow Entomologists 
and Friends: This is an interesting meeting in a good many ways. It 
is a sort of anniversary of the founding of this Association, which 
started then in a small way and now has a membership of over six 
hundred. It is also an anniversary of the Entomological Society of 
Ontario. It is also interesting because some of us have left our native 
country and crossed the line to meet with neighbors. To be sure, 
we didn’t notice the line when we crossed it, and shouldn’t have known 
much about it except for the customs official. 
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Entomologists in their training and development are something 
like insects. They pass through certain stages. Now some of them 
have striking and complete transformations. With others the develop- 
ment goes on more slowly and takes place in an inconspicuous and 
obscure manner. With some we may say that the transformation is 
incomplete. I might go further and say that some of them never 
reach the adult stage. Now we have as speakers to-night quite a 
number who emerged as adults sometime ago. Some of you, of course, 
are only second stage nymphs. (Laughter) 

Before we begin the program of the evening I wish to refer to that 
summer meeting that we had last July. We had a very interesting 
two days’ meeting in Eastern Massachusetts, and we saw many things 
of entomological interest, but the one thing that stands out in my 
mind above all others, and will, as long as I remember anything, was 
the ball game that we had just before dinner. We had reached Bass 
Point, Nahant, where we were to spend the night. Dinner was not 
ready and our genial secretary came around with a baseball bat in 
hand. He said if he could find a ball, we would have a game. Pretty 
soon he came out with a tennis ball. He picked Messrs. Worthley and 
Headlee as being the two fat men of the party, and they had to choose 
sides to play the game. So Worthley chose Government men and 
Headlee chose State men. Now the first man who went into the box 
to pitch for the State men was Professor Parrott. (Applause) “He 
is the Ty Cobb of the Entomologists. He pitched two innings I think, 
and then Dr. Headlee went into the box—and he was the Babe Ruth! 
You ought to have seen the fun that we had! 

Dr. Headlee’s assistant, Dr. Peterson, was the catcher, and Dr. 
Headlee used all the speed at his command. He wes a little 
wild and a little out of practice, and the spectators thouvht at first 
that he was trying to kill his assistant. Very soon they thought he 
was trying to kill off the Government men who came to bat. I can’t 
tell you the score, but we had a lot of fun and we have felt better for it 
ever since. If there is any controversy between our Canadian friends 
and the entomologists from the States, I think we had better settle it 
by playing a baseball game. 

I have here a letter from Professor C. W. Hargitt written to Dr. 
Felt, and I wish to read it to you. 


Syracuse, N. Y. 
Dec. 22,’2 


Dear Dr. Felt: 

Appropos of the meetings of the Economic Entomologists at Toronto 
next week, and the proposed reunion of the Charter members of that Association 
at which I was invited by the President, Professor Dean, to make a brief talk, I 
regret that circumstances which have just culminated may prevent my attendance, 
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tho it may be possible to get there. I feel it incumbent however, to make this 
statement to you in order that you may communicate the reason of my absence should 
I fail to appear. 

From the time of your first mention of plans to me last fall I looked forward with 
delightful anticipations to the opportunity of meeting and recounting some of the 
pleasantest of my scientific associations and friendships. Among entomologists 
were Comstock, Riley, Lintner, Bethune, Fletcher, Smith, Howard, Webster, and 
others whose friendship I greatly cherish. 

Thanking you personally for having noted my name among those participating in 
the original meeting, and hoping yet that I may be able to join you at Toronto in this 
reunion, believe me, 

Yours truly, 
Cuas. W. HArGITT 

Now some of you know, at least who will be one of the speakers on 
the program to-night, because it is a paper left over from one of the 
meetings, and the gentleman who is to give it needs no introduction to 
you. However, I am going to introduce him. I have known Dr. 
Howard for some twenty-five years and we have always gotten along 
very well together. We have nearly always agreed, but there have 
been a few times when we disagreed. And when he gets as many 
gray hairs in his head as I have, then he will see wherein he was wrong. 
(Laughter) 

Dr. Howard has built up a large organization of entomologists, the 
largest in the world, I think. I never knew how he managed to do it 
and get along with all these fellows, but I suspect that it is because he 
calculates the ecological relationships between his various men, not 
by the slide rule but by the golden rule. Dr. Howard. (Applause) 

Dr. L. O. Howarp: Dr. Britton doesn’t know whether, if I had any 
hair, it would be gray or black or red! (Laughter) I'll tell you a 
secret though: When Einstein came to Washington this spring and 
exhibited that big head of hair, I was strongly tempted to let my hair 
grow again; but my wife dissuaded me! 

I am right in the middle of my cigar and I feel about like Professor 
Bateson did at the Naturalists’ Dinner last night. Bateson’s cigar 
went out while he was making his address, and he stopped the speech 
until he lighted it again. One of the men met him at luncheon today, 
and suggested that he was hard at work on an invention whereby a man 
could speak and smoke at the same time. Bateson was greatly interested 
and said, ‘‘What an extraordinary people you are!’ (Laughter) 

This ought to be an occasion for joyous speech such as the Toast- 
master has given you, and to take an adjourned paper from the morning 
session of yesterday and read it at this time would hardly seem quite 
right—but it is all right. There are good reasons for it. Very great 
things deserve treatment with circumstantiality of detail. Daniel 
Defoe’s story of the great plague in London, and Pepys’ Diary, are 
full of details, but they relate to an extremely interesting event and 
period. Now this is a paper of details, but refers to an extraordinary 
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organization—The Association of Economic Entomologists. This 
is its beginning. It grew from a little bit of a thing. Therefore these 
details should be interesting. Of course a great many of you are not 
at all interested, but after what I have just said you are obliged to be 
interested. 


THE ORGANIZATION MEETING OF THE ASSOCIATION OF 
ECONOMIC ENTOMOLOGISTS AT TORONTO, AUGUST, 1889 


By L. O. Howarp, Washington, D. C. 

On the Ist of November, Doctor Felt wrote me suggesting that a 
brief note concerning the organization of this Association could ap- 
propriately be presented at this present meeting, since the organization 
occurred at this place, and since in the interval of more than thirty- 
two years the Association has not met here. 

The idea of such an association as ours was first suggested in an 
editorial note in /nsect Life in January, 1889. I am not quite clear as 
to who wrote the note, although I judge, from certain peculiarities of 
construction, that it was Professor Riley. At all events, the idea of 
forming such an association was surely his. In this preliminary note, 
he asked for the opinions of different entomologists, and a month later 
published extracts from letters from Prof. A. J. Cook and Professor 
Osborn endorsing the idea. Later, letters were received from T. D. 
A. Cockerell and a few others. 

Professor Riley went to Europe in the late spring and remained 
abroad until the following October, and during his absence the organi- 
zation was effected. 

In anticipation of the coming Toronto meeting, James Fletcher of 
Ottawa had been made President of the Entomological Club of the 
American Association for the Advancement of Science. On May 
23d, I wrote Fletcher as follows: 

“About the proposed entomologists union: Prof. Riley, in making the proposition, 
put it out as a tentative wording of an idea he had long entertained and which we have 
often discussed; his object being to see how the idea would be received. We have 
been much disappointed with the result, and if it has met with general favor most 
entomologists have kept their opinions to themselves in spite of the fact that we 
plainly asked for a general expression of opinion. The result at which I have arrived 
in my own mind is that on the whole the actual workers are lukewarm and that 
perhaps the idea has been broached too soon * * * I should like very much to see the 


question brought up at Toronto and thoroughly discussed and perhaps a committee 
appointed to draft a plan of organization.” 


On June 17th I wrote Fletcher again— 


“T have just received a letter from Professor Riley, who is of the opinion that it will 
be better for you to make the call as President of the Entomological Club and to 
go ahead under that call and organize at the forthcoming meeting of the American 
Association. He thinks that it will be better to confine the association to 
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the working, practical economic entomologists, as there is hardly any necessity for 
a national association of any other kind. He suggests that when you come to Wash- 
ington you and I together should draw up a constitution and by-laws and set forth 
the objects of the association.”’ 

The following month Fletcher came to Washington and spent some 
time with me. Together we drafted the original constitution as pub- 
lished in Jnsect Life for September, 1889, pages 87-88, and during his 
visit Fletcher wrote the interesting article entitled ‘‘ Preliminary Note 
upon Chionobas (Oenets) macounit Edw.,"’ and Miss Sullivan made 
the excellent illustration accompanying the note, which is published on 
page 45 of Volume II of Jnsect Life. I myself was busy in preparing 
the article on a newly imported elm insect (Gossyparita ulmi Geoff.) 
published upon pages 34-41 of the same number. 

It was Fletcher's first visit to Washington, and we had a delightful 
time together. He was enormously interested in everything—insects, 
trees, plants, niggers—his interest and enthusiasm were absolutely 
catholic. We were in the middle of the horn-fly investigation at the 
time, and he took a trip into Virginia with me to study this insect 
and experienced for the first time the July heat of Warrenton, which, 
however, in no way lessened his energy and enthusiasm. 

Immediately after his departure I wrote to twenty-seven of the 

leading economic entomologists of the country, at follows: 
See :—I send you enclosed a circular just issued by Mr. James Fletcher, 
Entomologist and Botanist of the Central Farms at Ottawa, and President of the 
Entomological club of the American Association for the Advancement of Science, 
who has just visited Washington. If you can possibly attend this meeting, I would 
earnestly urge you to do so, and if you cannot attend please address a letter either to 
Mr. Fletcher at Ottawa or to myself before August 22d giving us the benefit of your 
ideas and stating further, if such an association is organized, you will consent to take 
an active part in it hereafter. 

With this letter, I enclosed a copy of the draft of the proposed consti- 
tution to Professor Forbes, to Professor Comstock, and to Doctor 
Lintner 

The Toronto meeting of the American Association in August, 1889, 
was a great success. The Entomological Club of the Association held 
a very interesting meeting, but the organization meeting of the Eco- 
nomic Entomologists was attended by only nine of us, namely Prof. 
A. J. Cook, who acted as Chairman, Dr. John B. Smith, who was 
Secretary, Dr. C. J. S. Bethune, Mr. James Fletcher, Mr. E. Baynes 
Reed, Mr. H. H. Lyman, Prof. C. W. Hargitt, Mr. E. P. Thompson, 
and the writer. The meeting was held at Scarborough Heights, a 
wooded knoll on the shore of Lake Ontario, the afternoon having been 
devoted by the zoologists and botanists of the American Association to 
a collecting expedition. 

In my address as President of the A. E. E., delivered at Brooklyn 
August 14, 1894, I made a brief mention of this organization meeting 
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and indicated that the name adopted was The Assoctation of Official 
Economic Entomologists, which was altered at the first annual meting, 
held in Washington in November of the same year, to read The Assoct- 
ation of Economic Entomologists. Analyzing the official status of the 
men at the organization meeting, and those at the Washington meeting, 
and those at the Brooklyn meeting five years later, I stated that I 
had introduced these brief historical data in my presidential address 
for the purpose of showing the interesting paradox that this Association 
was originally made official by non-officials, that it was subsequently 
made non-official by officials, and that since it was made non-official 
it had become more official than before. 

As this is simply a historical note suggested by our present place 
of meeting, it would hardly be appropriate to make further comments; 
vet I cannot refrain from stating that in the tremendous advance of 
economic entomology in the United States this Association has played 
a most important part and that its influence has been felt all over the 
civilized world. 

What precedes was written mainly from memory, and what I have 
said about the organization meeting corresponds to the introduction 
to my address in 1894; but after this was written I consulted the 
account as given in the Canadian Entomologist for September, 1889, 
pages 166 to 168, and find that there was a meeting August 28th (the 
day before the meeting at Scarborough Heights August 29th) of a com- 
mittee of organization, and that those present who signed the consti- 
tution on the 29th included, besides those mentioned (with the ex- 
ception of Mr. E. P. Thompson), C. M. Weed and H. Garman. Weed 
and Garman were undoubtedly present the day before, but my memory 
fails me as to their presence on August 29th, and indeed I failed to 
record them when I wrote the paragraph in the presidential address in 
1894, only five years after the event. 

All of the persons present at the organization meeting of the Associ- 
ation of Economic Entomologists were readily accounted for, with the 
exception of E, P. Thompson. I knew about him in August 1888, but 
what I knew had been lost from my mind in the intervening years. 
For the purposes of this reminiscential sketch, it became very desirable 
to find out something about him. I first consulted the indices of 
Insect Life, to find if he had written anything entomological about 
that time, but without result. Then I consulted the Bibliography 
of American Entomology, no result. I then consulted the corre- 
spondence files of the Bureau of Entomology for the years 1885 to 
to 1890, again without result. Then I looked at the list of members of 
the American Association for the Advancement of Science for the 
year 1888, and found E. P. Thompson, of Beaver Falls, Pa., entered as 
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belonging to Section A (Mathematics and Astronomy). But why 
would a mathematician be found attending this organization meeting? 
In great doubt, and without any especial hope of success, I consulted 
the last edition of Professor Cattell’s invaluable ‘‘Men of Science,”’ 
and there I found ‘“‘Edward Payson Thompson, Mathematician, River- 
side, Calif.'’ The very brief notice indicates that he was Professor of 
Mathematics at Geneva, Pa. 1880 to 1890, and of Mathematics and 
Chemistry, Westminster, Pa. '91 to 93. Incidentally, he was a member 
of the International Congress of Mathematics at Paris in 1900. No- 
where in the sketch was it indicated that he lived at Beaver Falls, Pa. 
in 1888; so he might or might not be the same man—probably not. 
Then I looked up the old United States Postal Guides, and found 
that Geneva, Pa., where he was teaching at that time, is in Beaver 
County and that mail for Geneva was to be addressed to Beaver Falls. 
This rendered the identification very probable, and I wrote to Professor 
Thompson at Riverside, and in due time received the following reply: 
142 Linden Street, ‘Riverside, Calif. 
Nov. 29, ’21 
Professor L. O. Howarp, Bureau of Entomology: 

Dear Sir: 

Your interesting note regarding the organization meeting of the Association of 
Economic Entomologists is at hand. The record is correct, and in one sense I just 
happened to join the group; and in another, I was interested in the subject, and 
expected to follow it up, and have always been interested in it, but have not had the 
opportunity to be directly connected with it. I remember with interest yourself, 
and Professor Hargitt, and I think Professor Smith of Rutgers, and on one of the 
excursions I remember a lady, perhaps Mrs. Professor Woodward, who may not have 
been at the organization meeting. I was then young and felt a little out of place, 
but my interest and expectations were real, and it is a pleasure now to look back at 
that and some other early experiences. My principal study was Mathematics. I am 
now 63. I taught Mathematics for 24 years, and then came out to California, where 
my chief interest is in the orange grove, where of course the subject of Economic 
Entomology is of considerable practical importance. 

_ I feel proud of the success of our Society, and not ashamed of having been in at the 
founding of it. 

Incidentally, I used to be in the church at RocklIsland, Il. of which Secretary 
Wallace's father was pastor, and I have a recollection of passing the house on the way 
to school where Professor Riley the entomologist lived. ie 

I remember you very well, and have seen you since at some public Association 
meetings 

With best regards yours, 
EDWARD PAysON THOMPSON 

Dr. Howard interpolated statements as follows: 

(1) Here is a little incident that has never been recorded. There was 
a Coast and Geodetic Survey man who stayed with me one night when 
Fletcher was there. Well, Fletcher and I got home just at dark. We 
went into the kitchen to get a glass of water and found a Scutigera 
running around catching flies. Fletcher had never seen a Scutigera, so 
he took it and put it in a glass on the sideboard. Then we went into 
the other room and sat there. We didn’t turn up the light because it 


was too hot. 
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Then Bird came in, the Coast and Geodetic Survey man. He wanted 
a glass of water. Well, he got hold of this tumbler containing the 
Scutigera, poured water into the tumbler and drank the contents 
Scutigera and all. We managed to keep him from strangling! Then 
he took a train for the West, and I didn’t see him for years. But one 
day he turned up in Washington, and I said to him, ‘Did you ever 
have any bad effects from that centipede?”’ 

He said, ‘Well no; but look here, Howard, I spit legs for a month!” 
(Laughter) (2) So you see I was one of the fathers of this great, big 
splendid group of children. I am proud of it. They, by the way, had 
no scientific mothers. It is a new kind of parthenogenesis, for which 
Professor O’Kane has suggested the name patergenesis. (Laughter) 
But there have been daughters though no mothers, and ‘some of them 
have distinctly arrived. Witness Dr. Edith Patch and Miss Annette 
Braun over there! 

Thank you. (Extended applause) 


TOASTMASTER W. E. Britton: Since those days much more attention 
has been paid to entomology and more people know about it than in the 
olden times. Even our newspapers are noticing things entomological. 
In the old days they used tg make all manner of fun of them. Of course 
they do some, now. I have some clippings here. One quotes from the 
report of the Connecticut Agricultural Experiemnt Station. It says, 
“Mr. Champlain reared four hymenopterous parasites of the genus 
Pezomachus and an undescribed Buprestid beetle of the genus Agrilus 
from galls on hop hornbeam. This should be a warning to drinkers.” 
(Laughter) 

Here is another one from a newspaper far away. Some of you know 
that less than a year ago there was published a check-list of the insects 
of Connecticut. <A friend of mine, a chemist who had gone from Con- 
necticut to Minnesota, sent me a clipping from a local newspaper, 
headed ‘Boost Connecticut,’’ which reads as follows: ‘Sir: There 
are some folks who just must air their hatreds. There is that fellow, 
for instance, who has recently published a ‘check list of the insects of 
Connecticut’.’"’ (Laughter) As far as the author was concerned, it 
was a labor of love, and that is about all he got out of it. He never 
hated anybody—not even the insects. But I could not help thinking 
what a lot more hatred must be aired if somebody like Professor Ruggles 
should publish a check list of the insects of Minnesota! (Laughter) 

We have with us tonight a man who has probably had more experience 
in training entomologists—at least he has been at it for a greater number 
of years—than any other man in this country. Professor Comstock 
began teaching in 1872. He has been at it ever since. He was Govern- 
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ment entomologist in the years of 1879 and 1880, returning to Cornell 
the following year. He has also published a number of books on 
butterflies and spiders and various other things. 

Now, before we call on Professor Comstock I wish to say that he has 
trained a large number of men who have gone out to other places, and 
many of the men here tonight had their training under Professor Com- 
stock. He has been very kind to come here tonight so that we can all 
see him, and I will ask you to stand and drink to the health of Professor 
Comstock. 

The members arose and drank to the health of Professor Comstock. 
(Applause) 

Proressor J. H. Comstock: Mr. Toastmaster, and Fellow Workers 
in Entomology: I feel that I have only a slight claim to this mark of 
appreciation from this society. A generation has come onto the stage 
since I stopped working especially on economic entomology and drifted 
off into another division of entomology, a generation that has put 
economic entomology into the proud place whichit now holds. My 
withdrawal from this division of our work was not due to any loss of 
interest in it, nor to any lack of appreciation of its importance. It 
resulted merely from the fact that in the growth of our department at 
Ithaca it seemed advisable to have a division of labor, and I was very 
fortunate to be able to put the economic phase of the subject into the 
hands of Professor Slingerland. You will all agree with me that that 
was a fortunate appointment. You know the work of that brilliant 
worker. One of the things I cherish most is that I had a part to play 
in the development of that remarkable career, unfortunately so short. 

Your President, when he wrote asking me to come, said that he 
wished me to make a short speech of a reminiscent nature. So if I 
reminisce you mustn't blame it entirely on the peculiarities of old people 
who are apt to reminisce tiresomely, but rather on your President. 

I want to tell you a word about Slingerland. Slingerland was a 
country boy. He came from the home town of Mrs. Comstock and she 
was interested in him. When he came to Cornell as a freshman the 
insectary had just been built, and I gave him a position as janitor in it 
because it was necessary for him to earn his way through college. During 
his freshman year he attended a course of lectures on general zoology, 
and at the end of the course I gave a lecture on the habits of insects, 
a single lecture, because the following term there was to be an extended 
course in entomology. Slingerland told Mrs. Comstock afterwards 
that that night he was unable to sleep. His mind was filled with the 
wonders of the insect world. He decided then that he would devote 
himself to the study of entomology. He also told her that when he 
came to Cornell he did not know that a butterfly came from a cater- 
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pillar. Starting from that zero point of knowledge, this man with 
untiring energy and devotion in the short period he was able to work 
(I forget just how long; but I think his working period was only seven- 
teen years) made a worldwide reputation. You are familiar with his 
works. In our department we have a great accumulation of unpublished 
painstaking notes and photographs which are still a constant source of 
information. 

It is a bromidic remark to say that we are living in an age of great 
development, but nevertheless it is true, and especially true of ento- 
mology. I think that the younger members of the society, the second 
stage nymphs (laughter) can not appreciate what a change there has 
been, in the memory of some of us who are here. 

I am going to tell you a personal experience. It would be difficult 
to-day, I think, for you to find a young person interested in nature who 
does not know that there is such a science as entomology. But that 
was not so fifty years ago.§ A little over fifty years ago I became inter- 
ested in botany. I was at that time studying in the winter at an acade- 
my, and sailing on the Great Lakes in the summer. I carried on my 
study of botany on the Great Lakes. You would not think that a 
very good place to study botany, but I had a tin box made—had never 
heard of a vasculum—and when we were in port I| collected plants and 
put them in the box, closed it up tightly, and then when we got outside 
I analyzed the plants at my leisure. Of course the running down of a 
plant to its specific name was the botany of those days. 

I soon became dissatisfied with that. I saw references in the back 
part of the book I was using to flowerless plants, and I wanted to learn 
something about them. So I started on the search for some book to 
help me. Nobody that I knew could tell me what to get, so each time 
that I was in port I hunted the book stores for a book on crytogamic 
botany. The clerks used to stare at this kid who was using words 
longer than he was, but one day in Buffalo I went into a book store 
and asked the clerk if they had any books on cryptogamic botany, 
and he said that if they had any they would be in the back part of their 
store. He took me back to a case where they had segregated their 
works on natural history, and I began to look for the desired book. 
I came upon a copy of Harris’s “Insects Injurious to Vegetation.” 
At that moment I learned that there were books written about insects. 
I had seen insects in my collecting that had interested me, but had no 
idea that anybody ever wrote about them. I took the book to the 
clerk and asked him the price. He said it was ten dollars. That was 
a good deal for a lad working for pretty small wages. I handed the book 
back to him sorrowfully and went back to the schooner, but I couldn't 
get that hook out of my mind. The next morning I went to the captain 
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and drew ten dollars of my wages and went up and bought the book. 
I then made up my mind that I was going to study entomology. 

This must be a short talk so I won’t go into the details of my troubles, 
how I tried to kill the insects by burning matches under their noses, 
and so on. (Laughter) 

Soon after, Cornell University opened, and in the first announcement 
of the University was a statement giving a list of the faculty, and then 
a list of professorships soon to be filled. One of them was a professor 
of entomology and lecturer oninsects injurious to vegetation. I saw 
that that was the place for me to go, for I wanted to study under that 
pre fessor. 

I want to say in passing that the fact that that was announced as 
one of the professorships to be filled, is due to the broad vision of Andrew 
D. White, our first president. He had been a teacher of history and a 
diplomat abroad, but he had the breadth of view to see science coming, 
and he planned Cornell on lines by which scientific study was of equal 
recognition with the humanities. I think that he got the idea of the 
importance of entomology from the writings of Fitch. He had been 
in our State Senate, had been on the Committee on Education, and Dr. 
Fitch was then the Entomologist of New York State and the reports of 
Fitch doubtless came to his attention. At any rate, that was the 
announcement. 

Well, the professorship of entomology was not filled until a good 
deal later. And very soon after I went to the University, in fact, in 
my Junior vear there was established for me a little laboratory of 
entomology. It was in a room in our bell tower. You can imagine 
the size of the room. Among the students (a very small number) who 
took work in that laboratory, was L. O. Howard. 

I was very anxious to learn how to do my work. Up to the time I 
was made instructor in entomology I had no assistance whatever in 
entomology. So I made a pilgrimage to Salem, N. Y., to visit Dr. 
Fitch. That stands out as one of the bright memories of my experience. 
I found him a very genial old gentleman. He was, as you know, a 
practicing physician, and like many country physicians, he had an 
office building out to one side in his yard, a little square building, and 
in that was a really remarkable entomological library. When I talked 
with him about methods and how to go to work, he said, “‘The way 
to do is to sit down and study an insect.’” That is what I got from him. 
But it has always been a blessed memory to have seen that grand old 


man. 

About that time Dr. Wilder, who was my chief, and to whom I owed 
the opportunities that I had, arranged with Dr. Hagen that I might 
study with him. Agassiz had been anxious that Hagen should give 
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instruction. At first Dr. Hagen hesitated, and then he said he would 
be glad to give a course to one student. So I went on and spent the 
summer in the museum at Cambridge determining some insects that I 
carried on, and receiving instruction from Dr. Hagen. 

Let me tell you what happened each morning: It was a hot summer. 
Dr. Hagen, as you will remember, was a stout gentleman. He would 
come in, in the morning, take off his coat and hang it up back of the 
door, take off his vest and put it on top of his coat. That left him in 
his shirt sleeves and trousers. Then he would take a pipe with a long, 
flexible stem, load the pipe, sit down at a little square table such as 
you will find in some students’ rooms, put the pipe on the floor behind 
him, and with the mouthpiece in his mouth, he would say, ‘‘ Now you 
come and I vill tell you some dings vat I know.’ Every morning through- 
out the summer that exact formula was used. 

Then, with a pencil and some sheets of paper before him, which he 
used as a substitute for a blackboard, he gave me a lecture on insect 
morphology. I believe that must have been the first special course on 
insect morphology given on this side of the Atlantic. (Applause) 
And it was a wonderful course. Years afterwards when I gave a course 
of lectures on insect morphology myself, I would go back for data to 
my notes on these lectures. 

I think that these few reminiscences will show you the growth that 
there has been, in the memory of some of us who are here. I will not 
tire you with more. (Extended applause) 


TOASTMASTER W. E. Britton: We had fully expected to have with 
us to-night Dr. S. A. Forbes, who is probably the oldest living state 
entomologist in the country. He has been publishing reports for 
nearly forty years. As some of you know, Walsh was the first state 
entomologist of Illinois, followed by Le Baron, Thomas, and then by 
Forbes. This office was started very soon after that filled by Riley in 
Misscuri, so that the set of Illinois reports is one of the very valuable 
ones and is necessary in the library of every economic entomologist. 
But for scme reason or other, Dr. Forbes was not able to be present. 
He has been an investigator, teacher and director of the Natural History 
Survey of Illinois, and has a long series of reports to his credit. He is 
a man of splendid administrative ability, I wish that he might be here 


to give us a few words. 

Of course, everything in entomology has developed so rapidly that 
we hardly know today what tomorrow may bring forth. After hearing 
the experience of dusting with the aeroplane, I see that we will have to 
change our old slogan “Let us spray,”’ to that now used by the house- 
wife, “‘Get up and dust.’’ (Laughter) 
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Now we have present another man who has been long in the service 
and he is one of our greavest teachers. I refer to Professor Osborn. 
He has been teaching for forty years. He has also been an investigator. 
He has worked with injurious insects and has done systematic work on 
the Hemipiera, especially the leaf hoppers and the sucking lice. By 
the way, Professor Osborn, here is a newspaper clipping you may find 
of use. Somebody wrote to a newspaper and asked, ‘‘ What is the cause 
of head lice’”’ The answer is this: “‘The same as the cause of gold- 
fish and grizzly bears. Now they wait, then they mate, presently they 
propagate, two by two and eight by eight, or some such algebraic 
rate. In mathematics poorly bred, I can’t keep such things in my 
head. The first pair? From some loving friend. And here my 
cootie tale must end.”’ (Laughter) 

Now Professor Osborn has sent out a large number of students who 
have occupied prominent places in entomology in the United States, 
Canada and in Africa—perhaps some other countries. I understand 
that there are one hundred or more engaged in professional entomological 
work. We would all be pleased to hear a few words from Professor 
Osborn (Applause) 

PROFESSOR HERBERT OsBORN: Mr. Toastmaster, and Entomological 
Friends: it is a pleasure to address you, especially in such company as 
I have to-night. I might begin by going back to one of my entomological 
inquiries. I remember quite a number of years ago I had a letter from 
some anxious inquirer which read, “I wish you would tell me how to 
kill aunts. I have a lot in the cemetery.’ (Laughter) 

Now the President wrote me a short time ago asking me to give some 
recollections of the early days of the society, and I thought that I 
might give you some features of the meetings that might interest you. 
I shall try to do it in a few words. 

I did not attend the first meeting, the Toronto meeting here at the 
time of the organization, nor the meeting in Washington that shortly 
followed that, at the time of the meeting of the American Association 
of Agricultural Colleges and Experiment Stations. But the next 
year, at the Champaign, Illinois, meeting, I was present, and that we 
considered in many ways the opening meeting because we had there 
Dr. Riley, Professor Cook and a number of the leaders, with a program 
of considerable extent and as it was the first meeting of this Society 
that I attended, its proceedings are very clear in my mind. 

Now the Association of Economic Entomologists we have, of course, 
looked upon as a daughter of the Entomological Club of the American 
Association for the Advancement of Science. We have never before 
heard that there was anything but a mother of this society, and I have 
always supposed that this Association of Economic Entomologists 
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was parthenogenetic, I never heard of any record of the father of the 
society. I think Dr. Howard speaks for himself as one of the fathers. 
At any rate, the society was homozygous. It was certainly masculine, 
and it is one of the growths of the society that it now has a number of 
women who are doing strong entomological work. 

The Club was active for a number of years before and after the 
organization of this society. With your permission I would like to go 
back a little from the beginning of this society and mention some of the 
very early meetings of the Entomological Club, which is the genetic 
ancestor of this Association. The first meeting of the Entomological 
Club that I attended was in Minneapolis in the year 1883, and there I 
met the first group of entomologists that it had ever been my privilege 
to meet, as a group. I had met Professor Riley some years before, in 
the year '76, I think, and I got some inspiration from that very re- 
markable, energetic entomologist. But at Minneapolis, along with 
Professor Riley, there were present Professor Forbes; then in the early 
years of a notable career; Professor Saunders of Canada, a very charm- 
ing man indeed and whom I came to consider a close friend in later 
years; Professor Kellicott who was then located in Buffalo, before 
he went to Ohio; Miss Murtfeldt of Missouri; C. S. Minot then inter- 
ested in insect histology, and there were one or two others. But these 
were the outstanding figures of that meeting, entomologically. I 
got inspiration for my work there such as all younger members get in 
early attendances at these meetings. It is an inspiration and stimulus 
to meet with the older men and find out something about their methods 
of work, and their personal characteristic. 

Now of the original charter members of this society I would like to 
call the roll, or mention some of the more conspicuous ones, at least, 
because I think that some of them are practically unknown, or their 
work not particularly familiar to the present generation. The work 
they did was so far in the past, there has been so much other work since, 
that has claimed attention, that it seems to me the students working 
now often fail to appreciate the quantity or quality of work that has 
been done by the pioneers. I was not fortunate enough to ever meet 
Dr. Fitch, or Harris or Walsh or Thomas, but most of the other economic 
workers I have had achance to meet and have had in that way an oppor- 
tunity to appreciate their work better I think than if I had not had 


personal acquaintance. 

On that original list, Professor Riley of course is recognized as the 
father, almost, of economic entomology in America. His reports on 
Missouri insects have stood as a classic, and are even yet a model for 
economic investigation. Professor Forbes has been meritioned already 
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as one of the leaders in entomological investigation, and his series of 
reports is one of the striking features of entomological publication for 
the country. 

Professor Cook was a very enthusiastic, energetic man, and I thin 
that those who knew him personally appreciated his personal character 
He stimulated a number of young men to go into entomological work, 
and you know, of course, the fine work done by some of his students. 

Professor Comstock has already been before you and I need not 
say more than a word of praise for his work. I don’t know what we 
would have done without the booksand papers that he has written. 
Professor Comstock and I have had a long standing disagreement. 
I don’t know that he knows of it. We have never had it as a matter of 
contest between us, but it shows that disagreements can exist without 
people being aware of them. I don’t need to tell you what it is because 
it is not a serious matter at all and has never interfered with our friend- 
ship or lessened my esteem for him. 

To go on with the list here, Professor Harvey was one of this original 
list. He was a professor in Maine and before that in Arkansas. 

Professor Webster was perhaps known to quite a number of you 
because his work extended up to a few years ago. Probably a number 
of you met him at the Columbus meeting only five or six years ago. 

There are two members, Beckwith and Campbell, that were personally 
unknown to me of this whole list of charter members. 

Professor C. M. Weed was one of the charter members at the original 
meeting, an entomological writer for the old Prairie Farmer and whose 
work in Illinois and Ohio opened a number of new phases of work. 

James Fletcher, of course, was one of the outstanding figures of that 
group of men. He met with us very frequently, especially after the 
organization of this society, and was always the life of any group of 
entomologists that got together. He was one of the most charming 
men to talk with that I ever met in my life. 

Professor Bethune has been mentioned, and I think we can give him 
a great deal of praise for the splendid work that he did on “‘ The Canadian 
Entomoilogist."" I keep that Journal on my nearest shelf and look at it 
with a great deal of interest. I started taking that magazine in 1882 
and later secured all the back numbers, so I have the complete set 
before me as an indication of what can be done in continuity of ento- 
mological work. 

Mr. Wickson was first entomologist and later became director of the 
experiment station in California, after which he dropped out of ento- 


mological work. 
Professor Woodworth was for a long time head of the entomological 
work in California, and was entomologist of the Arkansas Station in 1889. 
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Professor Garman is still at work in the Kentucky Station. 

Professor Lugger who was for a time entomologist in Minnesota, 
died a number of years ago. 

Professor Gillette is still director of the Station in Colorado. 

Professor Bruner, one of that group, has a long record of useful 
service as entomologist of Nebraska. 

Dr. Howard doesn’t really need to be mentioned at all. He was 
one of my earliest entomological friends. I ought not to speak of 
individuals who are not dead but I do want to speak a little about him. 
Dr. Howard said to me the other day, “You and I have worked to- 
gether for forty years and never had a fight."” That is quite a record 
for good fellowship; certainly it is quite a record for Howard, (Laughter) 

Now, regarding the character of the work of the Association, I think 
it was mentioned yesterday that the Association was organized as a 
research society. I do not entirely agree with that. So I want to 
give you a little account of the early work of the society to bear out 
my objection. 

The first title was ‘*The Association of Official Economic Entomolo- 
gists’’ and that was patterned after, I think, the title for the chemists 
who called themselves the “ Official Agricultural Chemists of the United 
States of America.”” We held that name for a short time. The idea 
I think was that it would include those who were officially in entomolog- 
ical work. I remember that there was some question about my eligi- 
bility because I was not a station entomologist. Most of them were. 
The teachers of entomology were a little bit in doubt, and I was pleased 
of course when they did come around and decide that a teacher in an 
agricultural college might be an official entomologist. If you will 
look at the early records, you will find that there was a distinct question 
of the eligibility of Professor Packard. He knew as much entomology 
perhaps as any one, except Professor Comstock or Dr. Hagen who was 
certainly one of the most learned entomologists of that date—the 
early eighties—and one whom I was glad to know 

I had the pleasure of working one winter with Dr. Hagen and the 
main thing that he tried to impress on me was that I should not be an 
economic eftomologist. That particular part of his advice I didn’t 


follow. 

Now, coming back to the question of the purpose of the society, I 
think that it did include definitely the matter of instruction in ento- 
mology as well as research. The station entomologists of course were 
definitely research men, but many of them—in fact, most of them 
had also the duty of teaching in the agricultural colleges or institutions 
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of various kinds. So that the combination of research and instruction 
was certainly a part of their duty, and really a part of the purpose of 
the original founders of the society. 

Moreover, the men in that work, in most cases, I think, had also to 
do what we would now call extension work. These men went around to 
agricultural and horticultural societies and sometimes to farmers’ 
institutes, to talk about insects and methods of control for insects, and 
they were doing the kind of work we have specialized down to a distinct 
branch of extension entomology. So that we were trying to do in that 
time the different phases of economic entomology that have been 
specialized and developed into particular fields at the present time. 

The society stood for these different phases of work, so I think it 
would be a mistake to say that it was strictly and specially a research 
organization, although every man in it appreciated research work and 
attempted to do something with it himself. 

I think I have given as much as my time permits for the early history 
of the society and I do not think I need to take your time any further. 
Thank you. (Applause) 


TOASTMASTER W. E. Britton: Gentlemen, if there is any contro- 
versy between Dr. Howard and Prof. Osborn I would like to have it 
settled here and now. I think we can promise them plenty of seconds. 

It has already been mentioned that Canada and the United States 
have lived on friendly terms—especially the entomologists—for more 
than one hundred years. We came up here with a good deal of interest. 
When I saw your giant policemen of Toronto, I didn’t wonder that our 
relations have been friendly. In fact, your magnificent specimens of 
mounted policemen make a wonderful impression. I don’t believe 
that a single member of this Association would be eligible for member- 
ship in that organization unless it is Newell, and you wiil notice that he 
didn't come. That, I think, explains that we understand each other. 
As Opal Whiteley would say, we have the understanding heart. (Laugh- 
ter) 

Now I heard the address of the President of your University the 
other night, a very charming one, and he spoke about your modesty. 
I think you are too modest, especially in so far as entomology is con- 
cerned. Of course we have known of the work of Provancher, Harring- 
ton, Saunders, Fletcher and Hewitt, no longer living, and the great 
work they have done. Those of us who had the pleasure of knowing 
Dr. Fletcher missed him very much when he was taken away. He 
was one of those very genial men with a great heart, large enough to 
take in your whole Dominion, the United States and all of North 
America—in fact, all of humanity. He was a very human man, and a 
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very true friend. Of course, Hewitt, following him, organized a large 
Bureau of Entomology in the Dominion. That is one thing that 
Dr. Howard has to look out for. There is going to be some rivalry 
between the Bureau of Entomology in Canada and that in the United 
States. But probably they will continue to help each other as they 
always have. 

I find that you have a large number of promising young entomologists 
in the service. I was greatly pleased at hearinga paper from my near 
namesake the other day, and if he can hustle in his entomological work 
as he hustled in giving his paper, all the entomologists in the United 
States will have to look to their laurels. (Laughter) 

Now we have one more speaker on the program who can tell us some- 
thing about the work that the entomologists are doing in Canada at the 
present time. I am going to introduce as the next speaker, Professor 
Lawson Caesar, professor of entomology at the Ontatio Agricultural 
College. (Applause) 

Proressor Lawson Caesar: You spoke about the modesty of 
Canadian entomologists, Mr. Toastmaster. I don’t know whether it 
is modesty or just what it is, but this evening so far as I could find out, 
our worthy president must have visited every member of the Ento- 
mological Society of Ontario, asking him to say a few words. He 
finally came to me and said, ‘‘Caesar, you have got to do it. Every 
other man said, ‘I am afraid. Those fellows know too much for me.’ 
But Caesar, you don’t mind,”’ (Laughter) So that is my excuse for 
speaking for a few minutes to you to-night. 

As I listened to Dr. Howard, Dr. Comstock and Prof. Osborn, a 
thought came to me which I believe expresses the feelings of my fellow 
Canadian entomologists. The thought was: that though we have 
had excellent meetings the last three or four days, tonight’s meeting 
has been in real value the equal of all the others combined. I think 
that expresses the feeling of all of us. (Applause) 

One of the wonders to me is that Dr. Howard, Dr. Comstock and 
Prof. Osborn are today just as enthusiastic in their subject as they 
ever were. And any of you who knew Dr. Fletcher knew that he was 
one of the most wonderful men in his enthusiasm. I believe that 
many of us Canadian entomologists owe our first interest in entomology 
to having listened to Dr. Fletcher. I was thinking that if Dr. Fletcher 
had been here along with these other men with his genial talk to add 
to what has been said, the meeting would have been almost too ex- 
cellent. 

For Canadians, it is a great treat to have had the opportunity to be 
at this meeting of all the entomologists of North America. We have 
looked forward to it with a great deal of pleasure. We cannot, with 
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the same ease as can some of you, go to the American meetings each 
year and get the value of what is said there, and meet the men there 
that we should like to meet. So this meeting has been a very great 
treat indeed to us, not only in the way of the information gained, but 
also in the social intercourse that we have had with each other. 

I cannot sit down without making a few remarks that I know any 
man who might be taking my place here tonight would like to make. 
That is in regard to the debt of gratitude that we owe to ourentomolog- 
ical friends across the line. It seems to me that we should have 
been utterly lost during the last twenty years had we not been able 
to go to them for the assistance that we needed. We have been few 
in number until the last few years. Why, even at Ottawa there were 
only about five entomologists when Dr. Hewitt came there. But 
now I believe there are about fifty on the Ottawa branch. Until the 
last few years we have had to send our specimens across the line to 
have them identified, and I sometimes wonder at the patience that 
Dr. Howard shows in taking the trouble to name those insects for us 
and to give us the information on them that we desire. 

So we owe a great debt to the Washington Bureau, not only to Dr. 
Howard himself but also to many of his assistants who have helped 
in connection with these things. 

The debt that we owe to Dr. Comstock I cannot put into language. 
There is not a man—at any rate in Canada—who has not been brought 
up on Comstock’s manual. (Applause) One of the things we are 
looking forward to today is the New Manual which Dr. Comstock is 
preparing. We don't want him to hurry with it but to take his own 
time; and we know that what the book will contain will be just as 
nearly right as it is possible to make it. 

Now, we should like very much to have as many of the entomologists 
of the United States as can find opportunity to do so, attend from year 
to year the meetings of the Entomological Society of Ontario. It is 
not a provincial society at all. It is in name, but in reality it is a 
Dominion society. We do not want you to come just to please us, 
but we want you to come to enjoy our meetings and to discuss things 
with us, just as we want to go back to your meetings and to get pleasure 
and benefit from them. 

I often think that now that we are beginning in Canada to devote a 
great deal more attention to entomology than we did in the past, that 
we will be of some help to our frineds across the line, in that we shall 
be able to give you data from different climatic conditions to what 
you have over there; and so by cooperating together in the study of 
insects, both countries are going to gain much more than either country 


would alone. 
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Before sitting down I should like to say that a good many of you 
have never visited Guelph, and we should be glad to have any ento- 
mologist who finds it convenient, on his way home, call at the Agri- 
cultural College and look over the institution, and come into the ento- 
mological department and see anything we have to show you. It is 
only about forty-five miles. There are several trains a day going there 
and you can slip up to the college in a few minutes by car when you 
reach Guelph. I may not be there myself but Professor Baker will 
show you around. 

In conclusion I should like to say that this is the Christmas season 
and on behalf of the Canadian Entomologists I wish you all a happy 
new year. (Applause) 


The members called for some remarks from Mr. Arthur Gibson. 


Mr. ArTHUR Gisson: I didn’t come here tonight prepared to speak. 
I thought I had “passed the buck”’ very rightfully to Prof. Caesar, our 
provincial entomologist, and in whose province our meetings are being 
held. I am glad, however, to add a word or two to what he has said. 

As I mentioned at the meetings today and yesterday, the entomolo- 
gists of Canada have welcomed very much our visitors from across the 
line. Instead of having you accept the invitation of Prof. Caesar to 
visit Guelph, I would like to have you all take a train from Toronto at 
night, before you leave for your homes, and arrive in Ottawa the next 
morning. We could give you just as good a time as he could at Guelph. 
And then too we could take you across to the beautiful city of Hull 
where prohibition is not yet wholly in effect! 

I would also like to second Prof. Caesar’s remarks and express to 
you all again our sincere pleasure in having you with us at this con- 
ference. May I also repeat what he said, and wish you all a very 
happy new year. 

TOASTMASTER W. E. Britton: It seems to me that one of the very 
best things about this meeting is that we have been getting acquainted. 
I suppose some of our men from the States will have to return, but 
now they have learned the way I am sure that some day they will 
visit both Guelph, and Ottawa, and will also probably stop on the way 
at Hull. 

I would like to propose a toast to the relations between Canada and 
the United States. May these Nations always stand shoulder to 
shoulder, heart to heart, and hand to hand, comrades in war, in peace 
and in entomology. Will you please rise? 

The members drank a toast to the relations between the United 


States and Canada. 
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TOASTMASTER W. E. Britton: This closes the program for the 
evening, and I wish to thank you for bearing with me so patiently. 
We will now turn the meeting over to the President, who has an an- 
nouncement to make. (Applause) 

PRESIDENT GEORGE A. Dean: As I have sat here this evening and 
listened to the admirable and charming addresses of the pioneers or 
charter members of this Association, an Association which has done 
so much to promote a well-balanced growth and development of the 
science of economic entomology, I have been deeply impressed by the 
splendid spirit of sacrifice which has dominated their lives and led 
them to devote their lives to the accomplishment of so much construc- 
tive work. 

As has been stated this evening, a few energetic workers met in this 
city of Toronto, thirty-two years ago last August, and organized the 
American Association of Economic Entomologists. The wonderful 
success of the organization and its long record of usefulness has certain- 
ly justified the venture which was launched by these men who had that 
rare faculty of seeing the possibilities and opportunities of the future. 

During its rapid and healthy growth from not more then a dozen 
members to a membership at the present of nearly 700, the Associa- 
tion has had 31 presidents, two of whom, Dr. Riley and Dr. Forbes, 
have served two terms. Of the 31 presidents, 8 are gone, but the 
memories and the classical contributions to science by such men as 
Riley, Fletcher, Lintner, Webster, Slingerland, Smith, Fernald and 
Hewitt will remain as long as the science of entomology endures. 

Of the 23 past presidents who are living, more than half of them are 
present this evening. 

Two years ago when the Committee on Resolutions, consisting of 
Messrs. Sanders, Ruggles, and myself, recommended to the Associa- 
tion the presentation to the past presidents of an engraved diploma, 
little did we realize what a fitting occasion would occur as this, the 
thirty-second anniversary, in the city of Toronto, where this Association 
was not only organized but also at which place the first annual meeting 
was held. 

As President of the American Association of Economic Entomolo- 
gists, it is my privilege and indeed a great pleasure to present to each 
of you in order of your term of presidency these diplomas. The di- 
plomas are presented by the Association in appreciation of the honor 
each of you have so well earned by your fine spirit of sacrifice and your 
splendid endeavor to the development of the science of economic ento- 
mology. 
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It is particularly appropriate that the first diploma should be pre- 
sented to Dr. Howard, who not only served on the original committee 
of organization, but who in order of term is also the oldest past presi- 
dent. 


PART II, ADDRESSES, PAPERS, AND DISCUSSIONS 
Morning Session, Thursday, December 29, 1921 


At the close of the business session, Vice-President Arthur Gibson 
took the chair. 

Vice-PRESIDENT ARTHUR GrBsSON: One of the most important 
items on the program each year is the address of the President, and it 
is my pleasure to introduce President Dean, who will address you on 
the subject of ‘How We May Increase the Effectiveness of Economic 
Entomology.” 


HOW WE MAY INCREASE THE EFFECTIVENSS OF 
ECONOMIC ENTOMOLOGY 
By Geo. A. DEAN 
Entomologist, Kansas State Agricultural College and Experiment Station 


With the publications of Walsh (1865-1869) and the early publications 
of Riley (1868-1877), Economic Entomology in the United States 
began to advance rapidly. The classic contributions of these two men, 
particularly those of Riley, laid the foundation for the economic ento- 
mology of the world, and the rapid growth that followed soon placed 
America at the head of all countries, a position she has continued to 
hold. Economic Entomology has contributed much to the marvelous 
development of American agriculture, which forms the basis of American 
civilization and prosperity. With this rapid development, not only 
have many new fields for research been opened and great opportunities 
for service offered, but the problems also have become much more 
complicated and the entomologist’s relation to them much more in- 


tricate. 

If the great problems are to be solved and the entomologist’s splendid 
position of service maintained, three fundamental considerations must 
be recognized. (lst) Fundamental training for research must be 
insisted upon and its importance emphasized. (2d) An agreement 
as to which are the most fundamental problems of research and which 
are the most promising methods of attack must be reached, so that the 
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available resources may be concentrated. (3d) A workable plan for 
cooperation among entomologists, with other scientists, with public 
and private agencies and with the general public must be developed 
and supported. 


EDUCATION AND TRAINING 


The matter of education and training is one to which considerable 
attention may well be given. Economic entomology is a science 
intimately related not only to all other biological sciences, but also to 
many of the other sciences. Since it reaches out in its great variety of 
adaptations and touches almost every vocation of life, it would seem that 
any person who has given the subject earnest thought would advocate 
a broad and fundamental training along all biological lines for the person 
who would enter the field of economic entomology. Never in the 
history of education have our educational institutions and research 
laboratories offered better opportunities than they now offer for the 
student to receive this broad andfundamental training. In many of 
these institutions there are teachers of excellent training, broad vision 
and high ideals. Every year there are entering the field some splendid 
young men, well trained in science, and full of enthusiasm and zeal, 
who have caught the proper inspiration and have the right attitude in 
research. But is this any reason why our educational system should 
not be studied to ascertain if the basic studies are being offered? How- 
ever, it is not my purpose to discuss this important problem, because 
growing out of Dr. Ball’s admirable address given at the thirty-first 
annual meeting, there is the Committee on Policy, under which there 
is a committee on education, whose problem it is to study our educa- 
tional system to discover whether the basic and fundamental subjects 
in the training of students are being offered and required. I look 
forward to a report from this committee that will be of vital importance. 


RESEARCH 


Out of the lessons and experiences of the recent war came an un- 
precedented recognition of the value of research. Never before have 
the nations, particularly our own, been so willing to give encourage- 
ment and support to research. Never before have there been so many 
well trained men engaged in research, and so many great economic 
eproblems. On the other hand, is there not a large amount of lost 
motion? Is there not a lack of organization, cooperation and coordina- 
tion? Are not a large number engaged on research problems of minor 
importance, and many working on problems and getting nowhere, and 
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are there not some great basic problems practically untouched? As 
illustrations, one might mention the reciprocal relations of soils and 
insects, the influence of temperature and moisture on insect life, the 
breeding of insect-resistant varieties of plants, and the relation of 
insects to the dissemination of plant diseases. Would it not be a good 
plan for this Association to make a thorough study of our multiplicity 
of research problems and endeavor to decide what are the most essential, 
and then plan for concerted attack on the large problems, especially 
those that require numerous cooperative workers? But, it is not my 
purpose to discuss the research problem, as basic as it may be, for here 
again the subcommittee on research of the Committee on Policy is 
studying this phase of our entomological work, and I hope we may 
soon have from them a report on this important problem. 


COOPERATION 


Although the importance of fundamental training and research 
cannot be over-emphasized, and while I would not in any way minimize 
these two problems, there is, in my opinion, a larger problem, namely 
cooperation, or the development of a workable plan for coordinating 
and harmonizing all activities not only in entomology but also in related 
fields. In the final analysis is not the ultimate purpose of all research 
to serve the public, and can this ever be fully accomplished unless 
the closest cooperation and sympathy exist? I am well aware that in 
recent years so much has been said about cooperation and there have 
been so many failures that the word ‘‘cooperation,”’ like the word 
“brotherhood,” has become repulsive to some. Yet, by placing con- 
stant emphasis on the problem, may we not expect our efforts to lead 
to constructive activities’ True, there will always be in each group 
some individuals who are intensely selfish and who seek every advantage 
for themselves without regard to the interest of the public, but the 
hopeful sign at the present is the realization that those who take the 
larger view are increasing steadily, and the spirit of cooperation is 
growing. 

One of the essential requirements for the largest success of a research 
worker is that he be imbued with a spirit of altruism. If there is any 
class of scientific men that should appreciate the value of cooperation 
and recognize the wonderful opportunities offered for cooperation, 
and be able to profit from the failures due to the lack of cooperation, 
it is the economic entomologist. He is engaged in a work that not 
only reaches out in its great variety of activities, and touches almost 
every vocation and activity of life, but which also has many striking 
examples of work accomplished through cooperative activities, as 
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well as some glaring examples of failure, due to selfishness and lack of 
cooperation, and opportunities lost, due tothe lack of vision and lack 


of aggressiveness. 


COOPERATION AMONG ENTOMOLOGISTS 


Throughout the country there are a large number of economic ento- 
mologists working on very similar problems, and to a considerable 
extent independently of each other. Of course, these investigators 
can learn more or less of what is going on by attending meetings, reading 
current publications, and corresponding with fellow workers. But 
in this there is comparatively little cooperation between the numerous 
agencies and no direction or supervision which would result in concen- 
trating efforts along the most desirable lines, enabling the workers 
not only to do more efficient work and to render more effective service, 
but also in many instances to avoid unnecessary duplication. 

It would seem that one of the best means of promoting close coopera- 
tion would be for those workers who are interested and engaged in similar 
entomological problems to hold conferences and field meetings. Confer- 
ences of this sort are certain to stimulate interest in economic ento- 
mology and focus attention on economic problems of outstanding 
importance. Conferences between entomologists for the purpose of 
exchanging ideas, holding advantageous consultations and observing 
experimental results of special significance are highly desirable and are 
almost certain to result in speeding up research and experimental 
activities. Perhaps one or two examples, with the details of which the 
writer is well acquainted, will illustrate. 

Fourteen years ago the departments of entomology and agronomy 
of the Kansas Agricultural Experiment Station began an extensive 
series of experiments on the preparation of the seed bed and the time of 
planting wheat not only for maximum yields but also to escape in- 
jury from the Hessian fly. In order to secure the data bearing on 
the problem, a series of experimental sowings was begun which was 
to extend over a period of ten years. 

The experimental sowings were carried out at a double series of 
stations, one along the eastern and one along the western edge of the 
great central wheat belt of Kansas. Each sowing consisted of seeding 
a series of plots at weekly intervals for six or seven weeks, beginning 
the second week in September. The stations were always secured 
and managed cooperatively by the departments of agronomy and 
entomology. Representatives of the United States Bureau of Ento- 
mology visited most of the stations each year, taking such data as they 
desired. As a result of the long series of experiments, Kansas not only 
has a method of Hessian fly control that is practically 100 percent 
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effective, but also valuable data for every part of the state regarding 
the preparation of the seed bed and the time of planting for maximum 
yield. There are no conflicting statements emanating from the experi- 
ment station. The agronomist, the entomologist, the director of the 
experiment station, the county agent, and the wheat grower, all talk 
the same language. In addition to this, the Kansas Station has very 
valuable data on the life history of the Hessian fly, the number of 
broods, its behavior, its migration, its dispersion by winds, and its 
susceptibility to moisture and temperature. The point, however, that 
I wish to make is that if a similar series of experiments had been con- 
ducted in all the winter wheat states, subject to injury from the Hessian 
fly, who would dare to estimate the amount of valuable data we would 
have on this important insect? 

If at the beginning, a regional meeting could have been held between 
the entomologists and the agronomists of the interested states, and the 
plan of the experiments explained, ideas exchanged, and later experi- 
mental results observed, it is probable that similar experiments would 
have been inaugurated, and to-day we would be reaping the results of 
unification of efforts, and the great wheat growing industry would 
feel the force of our work as a solid impact. 

It is estimated by the Federal Bureau of Entomology* that in the 
year 1907 there was a loss of notless than 50,000,000 bushels of oats 
and wheat in Kansas, Oklahoma, and Texas, due to the green bug. 
Seventy percent of the wheat acreage in Texas was abandoned that 
year because of the ravages of this formidable pest. Other outbreaks, 
though much smaller, occurred in 1911, 1919, and 1921. During 
the first outbreak, although there was some splendid cooperation be- 
tween the Federal Bureau and the Kansas Station, there was but 
little cooperation between the entomologists of these interested states 
or between the different departments in a single state. Articles soon 
appeared in the farm journals and newspapers diametrically opposed 
to each other. The entomologist of one state with more than a full 
page article in the leading farm journal of that state was bitter in his 
attack on the state entomologist of another state. Publications even 
appeared in bulletin form discrediting the work of a fellow worker. 
While this envy, jealousy and bitterness was on display, the green bug 
was playing havoc with the wheat and oats, and the farmers were 
disgusted, not so much with the green bug as with the silliness and 
foolishness of the entomologists. Since the 1907 outbreak of the 
green bug, three smaller outbreaks have occurred, each furnishing 
splendid opportunities for an extensive study, but each time very little 


*Parmers Bul. 1217, U. S. Dept. Agric. 1921. 
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was accomplished, due to the lack of any well-thought-out plans be- 
tween the entomologists of the interested states and the Federal Bureau. 
As the result of this more or less of a hit and miss proposition, we have 
scarcely arrived anywhere with the most fundamental aspects of the 
green bug problem. At the present time there is a difference of opinion 
between the federal entomologists and those of Kansas as to the origin 
of these outbreaks. The federal entomologists and the entomologists 
of Kansas do not agree with the pubished statement of the state ento- 
molgist of another state as to the origin of the small outbreak last 
spring in southeast Kansas. The green bug problem is one that can- 
not be worked out in a single state, and the entomologists will never 
get at the bottom of the situation until they decide to get together on 
a whole-hearted, well-developed, cooperative plan. When this is 
done and the origin of the outbreaks are definitely known, they can 
then expect to render effective service along the line of efficient control. 

Many examples could be given by a large number of entomologists 
of the efficient work and effective service rendered by cooperative 
experiments. Several have attended regional conferences and field 
meetings, and know that they are highly desirable. They know that 
out of these conferences constructive activities have grown, whereas 
if it had been left to the initiative of the individual, no important 
result would have been accomplished. 

I firmly believe that one’s greatest inheritance is individual initiative, 
and in all this work I do not favor any step that would discourage the 
initiative of the investigator nor do | favor any plan that would lead to 
the establishment of anything that savored of autocratic control. But 
it does seem to me that entomologists must learn to work with others 
and that there can be a closer cooperation between state and federal 
entomologists without jeopardizing in the least the freedom or the 
reputation of either. Along this line I am particularly grateful for 
the recent organization of the Crop Protection Institute and believe 
that the Association of Economic Entomology, by endorsing the Crop 
Protection Institute and placing itself on record in favor of this organiza- 
tion, took a big forward step, just as it did when it formally approved 
of and promised its support to the National Research Council. 


COOPERATION BETWEEN ENTOMOLOGISTS AND OTHER SCIENTISTS 


While the economic entomologist recognizes the fact that his science 
is tremendously broad and intricate, and in its many aspects is in- 
timately related to all the biological sciences, he has, nevertheless, 
given very little attention to the relationships with other scientific 
workers, and has proceeded with his insect problem as if it were one 
for the exclusive attention of an entomologist. 
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It must be made clear to every student in economic entomology that 
our studies in the sciences have been too restricted and that there is 
such an interrelation and interdependence of our problems with those 
of other fields that the development and solution of them cannot be 
considered separately without loss. 

The entomologist of the future will be required more than ever 
before to deal with problems involving interrelationships between many 
fields of science. Unless he has a comprehensive knowledge of chemistry, 
physics, plant pathology, plant genetics, agronomy, horticulture, 
geology, bacteriology, sanitation, and other subjects likely to enter into 
his problem, he cannot expect to get basic results which will contribute 
to the development of a nation. It is not meant that the entomologist 
must be a specialist in all the biological sciences. This is impossible. 
But it is meant that if an entomologist is to develop successfully a problem 
and overcome its difficulties, he must be equipped with sufficient funda- 
mental training in the different lines to be able to recognize the ob- 
stacles encountered, and interpret the factors involved in his experi- 
ment. And when he has done this, he should be big, broad and generous 
enough to invite to his assistance the scientists who can materially 
contribute to the solution of his problem. In fact, his training should 
be such that, in planning and developing his problem he will be able to 
foresee the different interrelationships and the possible and probable 
difficulties, and sense the desirability of calling into consultation, and 
even active participation, investigators in other lines. The effective 
method of Hessian fly control in Kansas is not the product of an ento- 
mologist, but the product of a long series of cooperative experiments of 
entomologists and agronomists. 

Kanred wheat, a hard winter variety that is outyielding any other 
hard wheat by several bushels per acre, that is rust-resistant, that 
stands at the top in milling and baking qualities, is not the product of a 
single individual, but is the product of the Kansas Agricultural Ex- 
periment Station. It was bred and selected by a plant geneticist. 
Its yielding qualities were determined by agronomists in cooperative 
work with farmers; its rust-resistant characters were asce1tained by a 
plant pathologist, and its milling and baking qualities were the work of 
flour milling engineers, baking experts and flour chemists. 

If any Experiment Station produces a wheat that is Hessian fly 
resistant and has the other necessary important characters, it will not 
be the work of an entomologist alone, but will be the result of a coopera- 
tive project between entomologists, plant geneticists, plant physi- 
ologists, plant pathologists, and agronomists. 
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COOPERATION WITH INDUSTRIAL CONCERNS AND OTHER 
PRIVATE AGENCIES 


Many illustrations could be given of splendid results accomplished 
by entomologists’ cooperating with industrial concerns and other 
private agencies. As one studies this problem, he is increasingly 
impressed with the many possibilities offered, and the numerous fields 
practically untouched. Along these lines, Parrott, a foremost student 
of this kind of cooperation, and our representative on the National 
Research Council, in his report a year ago to this Association, says 
“There also exists a large opportunity for enlisting the support of men 
of affairs, who can assist in coordinating civilian enterprises with ento- 
mological activities and shaping public sentiment in its judgment of 
the character and efficiency of entomological efforts in behalf of national 
welfare. Industrial concerns, individually and collectively, are pre- 
pared to grant funds for the investigation of special practical problems.”’ 

In the Crop Protection Institute affiliated with the National Re- 
search Council and endorsed by this Association, there is a splendid 
organization for doing cooperative work with industrial concerns and 
with their cooperation and their support to accomplish some really 


stupendous tasks 
COOPERATION WITH THE PUBLIC IN INSECT CONTROL 


This represents one of the most important phases of economic ento- 
mological work, since in the last analysis the ultimate purpose of our 
studies and research is to discover and develop practical methods of 
insect control and to serve the public, not only by devising machinery 
for the practical operation of these methods, but also in assisting in the 
running of this machinery. The Crop Protection Institute affords a 
much needed organization for cooperative work on general problems 
of insect control. If it receives the proper support, it should be able 
to establish a unity of interest and demonstrate the possibilities and 
value of regional cooperative insect control. 

Undoubtedly the greatest and most important organization for 
concerted action in insect control is the state and county farm bureau. 
It is difficult for the writer to understand why some of our station and 
state entomologists are not using this splendid piece of machinery. 
That the county farm bureaus within a state can be organized into an 
efficient machine which can be thrown into action and present a solid 
front within a period of two or three days is no theory. It is this 
organization that makes it possible for the farmers of Kansas effectively 
to control the Hessian fly infestations and the grasshopper and army 
worm outbreaks. 
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In cooperative insect control, the extension entomologist is a most 
valuable man. In fact, I believe that economic entomology, research 
and extension entomology are inseparable from and indispensible to 
each other in a real department of entomology that intends to serve 
the public. The extension entomologist who represents such an im- 
portant phase of entomological work should be closely affiliated with 
the department of entomology. His plans and his work should be 
worked out in close cooperation with and be approved by the head of 
the department, or some person in the department who is in direct 
charge of that particular work. Otherwise friction is almost certain 
to result, and information will get abroad that will be no credit to 
entomological work or to any institution. The extension entomologist 
should have his office in the department of entomology, where he may 
keep in close touch with the work not only in the department, but in 
the whole station, and where he will feel that he is one of the men of the 
department. Furthermore, the extension entomologist should be 
permitted to carry on some independent research work in the depart- 
ment. 

In cooperating with the public, advantage should be taken of the 
valuable help which can be rendered by organizations such as the 
grange, farmers’ union, bankers’ associations, grain associations, 
millers’ associations, fruit growers’ associations, railway companies, 
canning associations, various clubs, etc. In much of the work of this 
sort, while the entomologist should be the leader in the organization, 
and the underlying force in theoperation of the methods of control, 
he should know how to step into the background and let the county 
agents, or the particular organizations through which the work is done, 
feel that they are important factors and function as such. 


CONCLUSION 


If economic entomology is to fulfill its destiny and keep abreast 
with the rapid growth of other biological sciences and the marvelous 
development of agriculture; if it is to continue to make notable contri- 
butions to the progress of the nation and the world; if it is to develop 
on that broad and constructive plane so necessary for the rendering of 
the maximum service and usefulness; if it is to accomplish achieve- 
ments of such importance as to be the subject of favorable comment 
and receive the commendation of the general public, there must be a 
closer cooperation and a more sympathetic and generous attitude: 
Ist, between state and federal entomologists; 2d, among state ento- 
mologists engaged in similar entomological problems; 3d, between 
entomologists and the other biological scientists; 4th, between ento- 
mologists and medical men; 5th, between entomologists and industrial 
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enterprises; 6th, between entomologists and sanitation engineers; 
and 7th, between all of these and the general public. In the under- 
taking of such a plan, there are involved so many fundamental principles 
to which such careful consideration must be given that the task assumes 
enormous proportions. If there is developed a workable plan that 
will insure efficiency, it will not be the product of a single person, but 
of a group of men who have that rare faculty of seeing the possibilities 
and opportunities of the future and who believe the impossible can 
be done. Because the task is stupendous; because there have been 
failure and quarrels in the past, due principally to misunderstanding, 
petty jealousy and lack of vision; because there are those who cry 
out “‘that it can’t be done,”’ should one fold his arms in hopeless despair 
and cry out ‘‘impossible?’’ 

Is there any reason to despair of ultimate success when there is so 
splendid an organization as the National Research Council with which 
so many associations, scientific societies, and industrial concerns are 
affiliated, already clearing the way’ No, I believe not, for never 
before have the entomologists had better opportunities for fundamental 
training in research. Never before have we had such a large group of 
well-trained men filled with inspiration, interest and zeal. Never 
before have we had more promising opportunities to render real service; 
nor has there been a time when such splendid machinery for service 
was Waiting to be thrown into motion, and never before have we had 
such an opportunity to organize the intellectual forces of our Association 
into a movement that will have a profound influence upon the future 
of our science and the well-being of our country. 


VicE-PRESIDENT ARTHUR GIBSON: The discussion of this address 
will take place at the beginning of the afternoon session. 
President Dean resumes the chair. 


PRESIDENT GEORGE A. DEAN: The next subject is 


ECONOMIC ENTOMOLOGY IN QUEBEC DURING THE LAST 
DECADE 
By REVEREND FATHER LEOPOLD, Agricultural Institute of Oka, La Trappe, P. Q. 


(Withdrawn for publication in the 52d Report of the Entomological 
Society of Ontario for 1921) 


Adjournment. 
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Afternoon Session, Thursday, December 29, 1921 


The session was called to order at 1.30 p. M. by Vice-President Arthur 
Gibson, and the first paper was presented by Mr. E. G. Kelly. 


COOPERATION OF AGRICULTURAL COLLEGES WITH HIGH 
SCHOOLS AND RURAL SCHOOLS IN ECONOMIC 
ENTOMOLOGY 


By E. G. Ketry. Extension Entomologist, Kansas State Agricultural College 


In teaching entomology to students of agriculture in high schools and 
rural schools to-day, we are training leaders for “ Insect Control Teams”’ 
in the insect out-breaks of tomorrow. With this slogan in mind, the 
writer began working with high school students in 1915, even before he 
took up work with the Kansas Agricultural College. Mr. E. A. White 
was elected teacher of agriculture in the Sumner County High School of 
Wellington, Kansas for the term of 1915-16. I was appointed chairman 
of the committee on agricultural projects by the board of trustees and 
directed by them to outline the agricultural project work for the high 
school. Among the other projects undertaken by the agricultural class 
was insect control. During the fall of 1920 and again in 1921, Mr. 
W. A. Boys, County Agent of Sumner County, used some of the boys 
who received entomological training in 1915-16 in organizing his chinch 
bug burning campaign. He found that these men had been so well 
drilled that further explanation was unnecessary, thus making his work 
much more efficient than where untrained men were used. 

In 1918, shortly after assuming my present duties as extension ento- 
mologist of the Kansas State Agricultural College, I was working on 
grasshopper control in western Kansas, a report of which was presented 
to the America Association of Economic Entomology at the St. Louis 
meeting. In this report no mention was made of the work done through 
the rural high schools. In Pawnee County, Mr. R. P. Schnake and the 
writer worked in three schools during the spring term, teaching the 
agricultural classes how to mix and distribute poison bran mash. In 
the immediate vicinity of these three schools the grasshoppers were 
controlled during the outbreak in the fall of 1918, and these boys were 
used as instructors by the county agent in the campaign against the 
grasshoppers in 1919. These two instances are sufficient to show the 
possibilities of cooperation between the college, the high schools and the 
rura] schools. 

In the early spring of 1920, this cooperation was continued by organ- 
izing orchard management teams in classes in vocational agriculture, 
at Ashland, Bucyrus, Effingham, Bonner Springs, Oskaloosa and 
Lawrence. These teams were trained in pruning and spraying; the 
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training in spraying being given with special reference to the control of 
insects. These teams were also taught to recognize many of the orchard 
insects. After receiving this training under supervision of the ento- 
mologist these boys had an opportunity to put theory into practice 
by pruning and spraying the home orchards for many of their neighbors. 
These orchard management projects were continued, and the schools at 
Seaman rural (Topeka) and Marysville were added in 1921. 


By special request from a number of the vocational agricultural 
teachers to their director, Prof. C. V. Williams, I was invited to appear 
before the conference of vocational agricultural teachers, held in Man- 
hattan the first week of June 1921, to discuss the plan for cooperation 
and organization of orchard management teams. This invitation was 
accepted and advantage was also taken of the opportunity to present a 
plan of cooperation by which entomology might be taught to vocational 
agriculture classes. The plan, which met the approval of the vocational 
agriculture teachers and their director is as follows: 


1. That the vocational agriculture teacher have a well organized 
class in agriculture consisting of not less than ten boys. 


2. That the vocational teacher pledge himself to take the corre- 
spondence course in economic entomology as given by the Home Study 
Department of the Kansas State Agricultural College. 


3. That each teacher receiving these lessons, shall teach his agri- 
culture class entomology, not less than one hour per week, using these 
lessons as a basis for such instruction. 


With this plan in view, Mr. George Gemmell, of the Home Study 
Department, and I arranged 32 lessons on Economic Entomology. 
This provides for one lesson each week during the school year, allowing 
for vacations. One lesson is sent to the teacher each week, a special 
effort being made to have the lesson arrive when the insect can be found 
in the field. 

At the time of the organization of this enterprise, Prof. Williams had 
75 high schools in Kansas organized for vocational agriculture, in 
connection with the Smith Hughes plan, each scheduled to take up this 
work. However, Prof. Williams resigned the Vocational Agriculture 
Directorship in July and it became necessary to change the plans, 
under the new organization. Thus it was deemed advisable to retain 
only those schools on the entomological project which had their classes 
well organized, and were in a position to forward the movement with- 
out the direction of Prof. Williams. Accordingly, a letter was drafted 
and sent to each vocational teacher, requesting a statement of progress 
made in organization of the classes for the work, and asking each to 
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express his desire to continue or discontinue the work under the new 
arrangement. From the number responding, there were selected 
nineteen schools. 

Shortly after the beginning of the school year, arrangements were 
made for the entomologist to spend one day with each of these nineteen 
schools. The program for the day consisted of a short talk on the 
lessons which had been received, a short laboratory exercise, and a trip 
to the farms nearby where insects were studied as they occur in nature. 
One or two demonstrations of insect control, such as fumigating a wheat 
bin for weevil, and burning the bunch grass for the chinch bugs were 
given. One very interesting feature of the field trip was teaching the 
boys and their parents how to find Hessian fly. On these field trips we 
usually collected various insects, some which were of economic im- 
portance. 

The vocational teachers cooperating with the county agent invited 
the parents of the boys to join us on the field trips. Some of these 
field trips were very well organized and planned. For example, at 
Beloit, Mr. S. D. Capper, vocational teacher, has a class of fifteen boys. 
At the beginning of the school term, Mr. Capper invited the parents of 
his boys to meet with him in the school room for the purpose of organ- 
izing an advisory council. 

On receiving word that I would spend a day with him, Mr. Capper 
called a meeting of his advisory council and they planned the program 
of the day. It consisted of an hour given to discussing insects followed 
by farm visits where we studied various insects. The parents of the 
boys, and neighboring farmers had been invited to attend these meetings 
and on our arrival at the first farm, we were greeted by an even dozen 
of them who had come to see the demonstration. We went into a 
sudan grass field where chinch bugs had recently been very numerous, 
having damaged the grass to a considerable extent. The farmer had 
not plowed the sudan grass, but had left it for this occasion. To his 
great surprise and chagrin, we could not find bugs in the sudan grass. 
He then essayed to take us to another place where he knew the bugs 
were plentiful; this time to a corn field, where the corn had been cut 
and shocked. Here, again, he was disappointed, for all that he could 
show us were great piles of molted skins of chinch bugs. At this time I 
discussed the chinch bug and its habits, paying especial attention to 
hibernation, after which we tramped across the field to the roadside 
where the blue-stem grass was growing in great clumps. Here is where 
we found the missing bugs. We set fire to a small strip of the bunch 
grass, thus demonstrating the most effective method of control for this 


pest. 
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We then drove to the second farm selected by the council where we 
studied weevil in wheat, the farmers accompanying us. The various species 
of weevil found in the wheat were discussed, and others not present were 
mentioned. The bin was then measured to determine the number of 
bushels it contained, examined for cracks, etc., and the temperature of 
the wheat taken; finally the amount of carbon bisulphide needed was 
determined. Gunny sacks were placed on the top of the wheat in 
readiness to receive the carbon bisulphide, the pouring of one pound 
on each sack was a simple operation; the wheat was fumigated. 

The next stop was for luncheon where we were joined by other farmers 
and the teachers and pupils of three rural schools. Shortly after apples 
had been passed, advantage was taken of the opportunity to tell them 
how the worms were kept out of the apples, and by using simple language 
the codling moth and several other insects were described; their un- 
divided attention was given me for forty minutes. 

We were ready to go to our next place when one farmer said he had 
come to learn about the chinch bug. I requested some of Mr. Capper’s 
boys to explain the subject—they did it well. Another farmer wanted 
to know about the wheat weevil. The boys told him in a clean-cut 
decisive manner just how to fumigate the bin. 

At every school visited similar interest was exhibited. The boys 
and their parencs took advantage of every opportunity to gain all the 
information possible about insects. In the nineteen schools cooperating, 
there are about 409 boys and 42 normal training girls. Many of these 
boys are deeply interested in insects and each of them has written an es- 
say on one of six entomological subjects submitted to them. These es- 
says were written under the supervision of the vocational teacher and 
English teacher of the school. In all the agricultural projects assigned 
to the boys during this school year, insect control will be included as 
part of the project. 

The county agents in the counties where these schools were located, 
cooperated with the vocational agriculture teachers in making these 
meetings a success. The County Agricultural Agent is the recognized 
local leader in all extension activities in the county. He is the man 
in the county who disseminates information brought to him by the 
specialist concerning results obtained by the experiment station and 
United States Department of Agriculture. 

In order to work most effectively, he must have a system of local 
organizations. Among these are the agriculture classes in the high 
schools and rural schools. In developing the agricultural program 
for any local organization, whether it is crops, horticulture or live stock, 
insect control is always included as a part of the program. 
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There are fourteen counties in Kansas in which the county agents have 
organized extension schools, for studying entomolgy. As now planned, 
the extension entomologist will spend one half day at each of these 
schools, which will consist of the members of the agriculture class 
of the local school and the parents of these pupils. Demonstrations 
on why, where, when and how to spray will be given; also short illustrated 
lectures on a few of the economic pests. At thistime, it is planned to 
assign to the members of the agriculture classes and farmers some 
definite entomological work, that they may do, either as teams or as 
individuals, such as keeping the bugs off their potatoes and spraying 
fruit trees for the control of codling moth and curculio; the control of 
chinch bug and Hessian fly and other local insect problems. 


VicE-PRESIDENT ARTHUR GiBsON: This morning we listened with a 
great deal of pleasure to the address of our President. It is now open 
for discussion. 

Mr. W. R. Watton: I have listened with the keenest of enjoyment 
to Professor Dean’s discussion regarding the best means of increasing 
the effectiveness of economic entomology. I think we can all agree 
in endorsing his ideas regarding the cooperative relations which should 
obtain between the State entomological organizations and those of the 
Federal Bureau of Entomology. In this regard I can and do point with 
pride to the fact that ever since the Branch of Cereal and Forest Insect 
Investigations has been under my direction, our watchword in this 
work has been “‘Cooperation and Service,’’ in so far as relations with the 
States were concerned; and I believe that Professor Dean will be the 
first to acknowledge that such has been the case in his own state of 
Kansas. I feel, however, that perhaps he does not realize fully the 
spirit of intimate cooperation in the Hessian fly and other regional 
problems which has prevailed for years between the Federal organization 
and those of such States as Ohio, Indiana, Illinois, Missouri, and to a 
somewhat lesser extent, Michigan. It seems probable also that similar 
relations maintained with North Dakota, Montana, Wyoming, Arizona, 
North Carolina, Texas, Virginia, other states and the Dominion of 
Canada, between the Federal Cereal and Forage Insect men on one 
hand and the state organizations on the other, have not come to his 
attention. 

Great praise certainly is due Professor Dean and his admirable and 
enthusiastic corps of workers, together with the Kansas state staff in 
general, for their invaluable and pioneer work on the control of the 
Hessian fly and other insects, but I hope he appreciates the fact that 
similar good work is now being accomplished in other states, in fact, 
has progressed for years, in full cooperation with the Federal entomolog- 
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ical agencies. The collaboration of our investigators during the past 
year with the plant pathologists and agronomists in the “take-all”’ 
disease investigations in relation to Hessian fly injury, is a case in point. 
Referring to the ‘“‘greenbug’’ situation, mentioned by Professor Dean, 
it is true that honest differences of opinion exist as to the true origin of 
the great outbreaks; but such differences do not necessarily constitute 
obstacles to progress, indeed they are often the very life of scientific 
research. The Bureau recently has taken steps (by placing an observer 
in northern Texas) to settle this matter, once for all, if this should 
prove to be humanly possible. 

I congratulate Professor Dean upon his extremely able and interesting 
presentation of this most important subject. 

Mr. E. P. Fett: It seems to me that Professor Dean in his discussion 
has struck a keynote which we can all take to heart. That is, a better 
and closer cooperation, and even in cases where there is an honest 
difference of opinion, sometimes by consultation, at least a form of 
statement can be agreed upon which will not result in presenting appar- 
ently diametrically opposite views. I feel the liberty of disagreeing 
with my associates at times, and I expect they are going to disagree 
with me, but I like, if possible, to keep that out of public print. We 
ought to present, so far as possible, a united front in urging remedial or 
control work along any line whatsoever. 

There is one thing I would like to mention in connection with Pro- 
fessor Dean's address, and it is also cooperation. I refer to the coopera- 
tion that the men in the States should render the Insect Pest Survey 
work begun last year. That was started, as you gentlemen may re- 
member, partly at least through action taken by this association. There 
has been some excellent cooperation. There is an opportunity for a 
great deal more, and it seems to me that this venture—we can hardly 
call it less than that—is in the experimental stage. It is sonething 
which should demonstrate its utility. To my mind it has considerable, 
if not great possibilities. We ought not to be content until those 
possibilities have been developed to every reasonable degree. We do 
not think it is going to solve all questions; it cannot. But we ought 
to have eventually an Insect Pest Survey which will picture accurately 
and promptly entomological conditions throughout the entire country, 
so that those cooperating both in Washington and throughout the 
country would have a better and fuller knowledge of what is going on 
in insect life, and therefore be in a position to render better service to 
their clientage. 

Mr. S. J]. HuNTER: I want to express my hearty appreciation of the 
matter presented this morning by Professor Dean, but more especially 
to testify that he not only preaches, but he practices what he preaches. 
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We at the University have enjoyed his cooperation both in the research 
work and in the teaching work. Professor Dean himself has come to 
the University and given an entire term of lectures through one summer 
session, and his men at different times have been with us. He has 
demonstrated in a very clear manner in Kansas the policy which he has 
outlined so clearly and cogently and forcefully this morning. 

I also want to second what has been said regarding the Insect Pest 
Survey. After the Insect Pest Survey Bulletin came to us for three or 
four months, our instructor in economic entomology in the University 
began using it as a collateral text. It was not suggested to him but he 
asked the privilege of taking an additional set for that purpose, and I 
took occasion at that time to write Dr. Howard expressing our apprecia- 
tion of the information contained. 

I have a feeling that the President’s address stimulated what is already 
growing in the atmosphere. I wish to congratulate him on the thought- 
ful and comprehensive way he has presented the subject of cooperation 
to us. 

Mr. W. C. O'Kane: You will remember that in dividing the various 
portions of his address, Professor Dean spoke first of research, as indeed 
he should since it is fundamental in any science. Then he went on, 
however, and showed the importance of various other aspects of eco- 
nomic entomology besides research; the relation, in other words. of the 
economic entomologist to his public, to his fellow workers in other 
sciences, to the industries with which he comes in contact, and so on. 

Now economic entomology is one of the two sciences in agriculture 
that is of a corrective or remedial nature, the other one being plant 
pathology. It is in daily comparison in the State Department at 
Washington or in the State Experiment Stations with such constructive 
sciences as agronomy, horticulture and so on. We are like the doctor 
who is called in at the last minute and as a last resort and quite un- 
willingly, and who is discharged the sooner the better. In other words, 
our science is one which is of a corrective, remedial, preventive nature. 

Therefore, like any other such science, it has strong engineering 
aspects. I personally believe those engineering aspects are of very 
rapidly increasing importance at the present time in economic entomolo- 
gy. One thing I liked especially about Professor Dean's admirable 
address is the fact that he made clear what those aspects are. 

Mr. H. A. Gossarp: I rather wondered this morning, when Pro- 
fessor Dean was reading his paper, if he had been up in our section of 
the country in the last two or three years and studying what we are 
doing. We were apparently doing, over in that quarter of the world, 
about all the things that he was recommending, and I believe we are 
actually getting somewhere. We have enjoyed very efficient cooperation 
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with the Federal Bureau of Entomology, we have had meetings ar 
conferences of entomologists in that section of the States, one or two 
each year, and worked out our common problems together. We have 
all of the entomological agencies—the research agencies and the teaching 
forces—and we are utilizing them all. The Farm Bureaus also have 
helped us out wonderfully. 

I certainly endorse practically everything that Professor Dean said, 
and from trying to utilize the forces that he recognizes, I certainly 
am sure they will accomplish a great deal. I was thinking that last 
year’s address and this year’s address both touched quite forcefully 
upon that same aspect—the benefits of team work. It has come to be 
recognized that agriculture has come to be so thoroughly organized, so 
thoroughly inter-dependent—the different forces of 1t—that when we 
all unite together we can accomplish things that we would not have 
dreamed of years ago. 

That of course does not in any way mean that we cannot disagree. 
It doesn’t mean that there may not be dangers from too much cooperation. 
I myself fhoroughly enjoyed that thought-provoking article presented 
at the Chicago meeting on organization of research by Dr. W. M. 
Wheeler. And while I think that we must, to a large extent, utilize 
the forces prescribed last year by Dr. Newell, and this year by Pro- 
fessor Dean, I think there is a great deal for us to think over very 
thoughtfully in Professor Wheeler’s address; and when we have con- 
sidered them together we will find the viewpoints are not so diametrically 
opposed to each other as might appear on first thought. 

Mr. P. J. Parrott: Professor Dean selected a splendid subject for 
his address, and he discussed it in a manner which I am sure meets 
with the approval of all who heard him. More serious attention 
should be given to his suggestions, but as other members have dwelt 
on them, it is hardly necessary for me to prolong the discussion. How- 
ever, I do wish to express my hearty approval of the desirability of 
more cooperation between individuals ir different state institutions, 
as well as with those in adjoining states who are interested in similar 
problems. The cooperative project among phytopathologists and 


entomologists to determine the value of dusting and spraying to combat 


apple pests, and the summer meeting of interested workers and fruit- 
growers impressed me with the great need of more such activities in all 
areas of the country. These efforts promote friendly relations among 
scientific wokers and provide opportunities for the exchange of ideas 
and consultation. They can hardly fail to stimulate better methods in 
planning and conducting experiments and to encourage greater caution 
in interpreting experimental results. Then again, farmers enjoy these 
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field meetings, and I believe there are great possibilities in large co- 
operative efforts to impress the public with the value of entomological 
activities. 

Other points might be discussed, but Professor Dean presented them 
very clearly. Our members should take them all to heart and put as 
many of them as possible into practice. 

VicE-PRESIDENT ARTHUR Gipson: If there is no further discussion, 
I will say in behalf of the Canadian entomologists that we appreciate 
very much indeed the address of President Dean, particularly as it 
relates to the subject of cooperation. At the corn borer conference 
recently held at Sandusky, Ohio, a large number of entomologists from 
the United States and Canada met and straightened out many diffi- 
culties. This is only one example of what can be accomplished by 
cooperation. 

President Dean resumes the chair. 

PRESIDENT GEORGE A. Dean: The next paper is by C. H. Hadley. 


OUTLINE AND PROGRESS OF WORK BEING CONDUCTED 
AGAINST THE JAPANESE BEETLE, POPILLIA 
JAPONICA Newm.' 


By C. H. Hapiey, Riverton, N. J. 


For several years, appropriations have been made annually by 
Congress and the States of New Jersey and Pennsylvania for the purpose 
of at first, exterminating the Japanese beetle, and later, when extermina- 
tion seemed impossible within reasonable expenditures of funds, for 
limiting the spread of the insect. 

The general scheme of organization of the work was outlined in a 
paper presented by the writer at the annual meeting of this Association 
a year ago,’ and the plan of work has been followed during the past 
year substantially as suggested at that time, with some modifications. 


SPREAD 


The spread of the insect during the season of 1921 has apparently 
been considerable. The area infested at the close of the season of 1920 
was approximately 103 square miles, of which 92 square miles were in 
New Jersey and the remaining 11 square miles in Pennsylvania. At 
the close of the season of 1921, the infestation covered approximately 
213 square miles in New Jersey and approximately 57 square miles in 


(1) Published by permission of the Secretaries of Agriculture of the U. S. Dept 
of Agriculture and New Jersey Department of Agriculture. 
(2) Hadley, C. H., Jour. of Econ. Ent. Vol. 14 ( 1921) No. 3, pp. 249—253. 
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Pennsylvania, a total of approximately 270 square miles. While the 
spread during the past year seems to have been considerable, the in- 
festation as a whole still remains a single compact unit, speaking in 
terms of area. That is to say, there have not been found as yet any 
isolated infestations remote from the main infestation. During the 
past season long distance scouting was carried on throughout the 
season and over a comparatively large area, but as a result of this 
scouting no outside infestations were located, Therefore, we believe 
that the spread to date may be considered to be the natural normal 
spread of this imported insect in its new environment. On the other 
hand, in view of the many avenues of distribution open to an insect 
having the characteristics and habits of the Japanese beetle, it would 
not be surprising if additional infestations should be found within the 
next year or two at some distance from the main infestation. During 
the scouting season it is planned to continue outside long distance 
scouting and make every effort to locate remote infestations if any 
occur. In this connection the writer wishes to urge upon all official 
Entomologists, particularly those located in the States adjacent to the 
present infested area, the importance of their cooperation in locating 
and reporting to the Japanese Beetle Laboratory any findings of the 
Japanese beetle or of insects which they have reason to believe may 


be the Japanese beetle. 
QUARANTINE 


During the past season the quarantine on farm products has been 
maintained. This quarantine, (No. 48 of the Federal Horticultural 
Board.) restricts the shipment of farm products and nursery, ornamental 
and greenhouse products. During the summer of 1921, the product 
most liable to carry the beetle was sweet corn. Over 200,000 baskets 
of this product were examined during the summer and over 5,000 
beetles removed from the corn. A great deal of time was als» spent 
in inspecting other products but it would appear that the chances of 
products other than corn distributing the beetles to any great distance 
are no greater than other avenues of escape which are impossible of 
control. In view of this fact a revision of the quarantine regulations 
has been made, effective January 1, 1922. The revised quarantine 
restricts the movement of sweet corn, lettuce, cabbage, grapes, hay and 
straw, among the farm crops. The area quarantined for these products 
comprises the Townships of Palmyra, Cinnaminson, Delran, Riverside, 
Chester, Mount Laurel, Northampton, Evesham, Lumberton, West- 
hampton, Burlington, Willingboro, and Beverly in Burlington County: 
City of Camden, Townships of Pensauken, Delaware, Hadden, and 
Center, and the Borough of Magnolia, in Camden County, in the State 


; 


4 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 15 


of New Jersey. In the State of Pennsylvania this territory includes 
Wards 45, 23, 35, and 41 of the City of Philadelphia in Philadelphia 
County: Townships of Bensalem and Bristol in Bucks County. 

The restrictions placed upion the movement of nursery, ornamental 
and greenhouse stock, including also soil, compost and manure other 
than fresh manure, are, we believe, fully as strict as the situation war- 
rants, and it is our intention to make the inspection and certification of 
these articles sufficiently strict to eliminate as far as is humanly possible 
every chance of spread of the insect by this means. The area thus 
quarantined includes that mentioned in the preceding paragraph and in 
addition in New Jersey; the townships of Florence, Springfield, East- 
hampton, Medford, and Southampton in Burlington County: Townships 
of Gloucester, Voorhees, Clementon, and Berlin in Camden County: 
Townships of West Deptford and Deptford in Gloucester County: 
in Pennsylvania, Wards 33 and 42 of the City of Philadelphia in Phila- 
delphia County: Townships of Cheltenham, Abington and Moreland 
in Mentgomery County: Townships of Southampton and Middletown 
in Bucks County 

BIOLOGICAL INVESTIGATIONS 


Biological investigations have been and are now being carried on in 
accordance with the general plan outlined a year ago. Many additional 
facts relating to the life-history and habits of the insect have been 
learned. Perhaps the outstanding feature of this work is the fact that, 
contrary to previous beliefs, the larvae of the Japanese beetle may 
under some conditions become a serious source of injury. This possi- 
bility is fully discussed in a paper being presented at this meeting by 
Mr. L. B. £mith, who is responsible for the discovery, and it is therefore 
unnecessary to consider this phase at greater lengths in this present 
paper 

Further studies of larval habits have also shown that the distribution 
of this species is not by any means limited to the heavier soil types 
Studies of soil types in relation to larval distribution indicate that the 
insect can and will propagate in practically any soil type represented in 
New Jersey or Pennsylvania which will support vegetation. 

Data accumulated have also substantiated the previous statements 
regarding the status of the beetle as a leaf eating pest of considerable 
importance. Briefly it may be said that the potential seriousness of the 
insect as a pest in this respect is in direct proportion to the intensity of 
numbers of the insect in any given locality. There has nothing as yet 
developed to give reasonable grounds for belief that the insect has 
reached the limits of its capabilities as a pest of orchard and shade 
trees. Furthermore it also appears that the insect may under some 


conditions become a pest of some importance to vegetable crops. 
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That phase of the biological work having to do with the importation 
and colonization of natural parasites has progressed fully as satis- 
factorily as was anticipated. Two species of parasites have been 
received from Japan in quantities sufficient to possibly permit natural 
colonization another season, providing the material on hand success- 
fully survives the coming winter. One predaceous species received in 
considerable numbers this year from Japan has demonstrated its ability so 
far to survive conditions obtaining in the Riverton district and this species 
will possibly also be colonized the coming season. Reports from our 
men in Japan indicate that they will be able to supply us with large 
numbers of at least one and possibly two more parasitic species during 
the coming season. 

Among the native species parasitic upon related insects, it has been 
learned that some may to a greater or lesser extent, attack the Japanese 
beetle. Several species of white grub parasites were successfully brought 
in considerable numbers last spring from Illinois and apparently are 
suited to conditions existing in the Riverton district, and it is believed 
that scme of them may in time become a factor in the natural control 
of the Japanese beetle 


INSECTICIDE INVESTIGATIONS 


Satisfactory progress has been made in the study of methods of 
attacking the insect in its larval stages. The fact that the larvae may 
become a serious menace to lawns, golf courses and other favorable 
situations, as reported by Mr. Smith, emphasizes the necessity for 
continuing the investigations now under way toward the fnding of 
satisfactory control measures to meet these conditions. 

Comprehensive experiments are also being conducted in an effort 
to develop a means of freeing from infestation by the grub nursery 
stock shipped with soil about the roots, such as the various conifers. 
This is one of the most important ways by which the insect may be 
distributed long distances, by reason of the fact that it is impossible 
to satisfactorily inspect such stock without removal of the soil. 


BEETLE INSECTICIDE INVESTIGATIONS 


Considerable progress has been made in the work looking toward the 
development of satisfactory methods of killing the beetle by means of 
sprays. Apaperpresented at this meeting by Messrs. Leach and Brinley 
of the Japanese Beetle Laboratory reports the use of soap solutions as 
contact sprays against the beetle. The best results were obtained 
with the use of a sodium soy bean soap, and under certain conditions a 


contact spray of this material gives very satisfactory results. 
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Satisfactory progress has been made in the testing of arsenical spray 
materials against the beetle, and a paper presented at this meeting by 
William Moore reports on these investigations. Briefly it may be 
said that arsenate of lead alone repels the beetle because of the toxic 
symptoms resulting from the insect eating some of the arsenical. Arse- 
nate of lead alone, because of this fact, does not kill a sufficient proportion 
of the beetles to result in satisfactory control. In addition to arsenicals 
various other materials of more or less insecticidal value have been 
tested out and while a great deal of data has been accumulated and 
some progress has been made in the development of spray materials 
other than arsenicals, it is not desirable at this time to make a further 
report. 


Fietp Work 


A considerable amount of large scale experimental spraying has been 
conducted during the past season and data accumulated on the results. 
It is believed that during the coming season large scale demonstrations 
can be carried on to demonstrate the fact that injury from the Japanese 
beetle can be reduced to a very great extent by proper methods. No 
further work has been done with large scale control work, such as 
cyaniding, because” off the excessive cost and questionable final value 
of this type of work. 


SUMMARY 


To summarize, it may be said that the work under way against the 
Japanese beetle is progressing satisfactorily. It may be said that the 
enforcement of the quarantine regulations so far has been presumably 
effective in preventing long distance spread of the insect, it appearing 
that the spread so far constitutes the natural spread of an imported 
insect in a new and exceptionally favorable environment. 

The biological investigations including the parasite work have made 
distinct and important progress. Much additional data have been 
obtained regarding the habits and reactions of the insect in its present 
environment, and definite steps toward the liberation and establish- 
ment of natural enemies have been made. 

The studies and experiments with contact and stomach insecticides 
for use against the grub and beetle stages of the insect have shown that 
it is entirely possible to anticipate in the near future practical methods 
of reducing the actual injury occasioned by this insect to a very con- 
siderable extent. 


PRESIDENT DEAN: The next paper is by William Moore 
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THE REACTION OF THE JAPANESE BEETLE TO ARSENICAL 
SPRAY DEPOSITS' 


By WILLIAM Moore, Riverton, N.J. 


Several years’ experience with the Japanese beetle (Popillia japon- 
ica Newm.) has demonstrated that the adult beetles are ‘repelled’ 
from the foliage of plants sprayed with arsenicals. Within one or two 
hours after spraying, most if not all of the beetles which had been 
present on the plant, have disappeared. During the summer of 1920 
and the first portion of the season of 1921, Leach and Brinley con- 
ducted experiments which show that this reaction of the beetles is not 
due to the color, the discontinuity, or the thickness of the spray deposit. 
The beetles will readily eat plants sprayed with white barium car- 
bonate or lime, black lampblack, orange antimony trisulphide, or 
greyish brown clay. Clay or lime with coarse size particles was con- 
sumed but lead arsenate, ferric arsenate, and zinc arsenate, having in 
some cases particles so small that the spray deposit could no longer 
be distinguished on the foliage, acted as repellents. 

A crude ferrous arsenate was reported by Davis? as having an at- 
traction to the beetles, but the material was found to be non toxic. 
During the summer of 1920 it was shown that ferrous arsenate precipi- 
tated by the use of tri-sodium arsenate was readily eaten by the beetle 
but proved to be non toxic in cage experiments. Ferrous arsenate 
precipitated with tri-sodium arsenate contains some ferrous hydroxide 
which changes over to ferric hydroxide, an antidote for arsenical poison- 
ing. Basic lead arsenate was also found to be eaten by the beetles, 
but so late in the season that a toxicity test was impossible. In the 
early part of the season of 1921, basic lead arsenate was tested and 
found to be practically non toxic to the Japanese beetle. 

During the season of 1921 an effort was made to discover why the 
beetles leave the sprayed plants. Field observations have shown that 
beetles will feed for a short time upon plants sprayed with acid lead 
arsenate, ferric arsenate or zinc arsenate, but leave before they have 
consumed a killing dose. From time to time new beetles will come to 
the sprayed plants and start feeding, but they also leave before con- 
suming a killing dose. Beetles collected from such plants, and placed 
in a cage with an unsprayed food plant have lived and acted normally 


‘Published by permission of the Secretary of Agriculture, U. S. D. A. and the 
New Jersey Dept. of Agriculture. 

*Davis, J. J.,‘‘The Green Japanese Beetle Problem”, J1. Econ. Ent., Vol. 13, No. 
2, April, 1920. p. 194. 

’The statements made in the above introductory portion of the paper are largely 
aken from the unpublished notes of Leach and Brinley during the summer of 1920 
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for eight days. Lead arsenate precipitated from tenth molar solutions 
of lead nitrate and disodium arsenate was more readily eaten by the 
Japanese beetle than ordinary commercial lead arsenate. This lead 
arsenate consisted of about 25 to 30 per cent. basic lead arsenate and the 
balance acid lead arsenate. Reducing the amount of lead arsenate 
from 2 Ibs. to 1 Ib. per 50 gallons increased the amount of feeding on the 
sprayed foliage, but the amount eaten was not sufficient to cause death. 
Freshly prepared ferric hydroxide mixed with lead arsenate, thereby 
decreasing its toxicity, increased the feeding. Aluminum hydroxide, 
which would not be as effective an antidote, when mixed with lead 
arsenate only slightly increased the feeding of the beetle on the sprayed 
foliage. Lime or lead carbonate, which also decreases the toxicity of 
lead arsenate by converting some of it to basic lead arsenate, increased 
the feeding in cage experiments. By using gelatin to coat the particles 
of the lead arsenate its action was delayed and an increased amount of 
sprayed foliage was eaten by the beetle. From these observations the 
conclusion was reached that the beetles were repelled either by the 
taste of the arsenical or by its toxic effects. 

It would appear unlikely that the taste of the arsenical causes the 
beetles to leave the sprayed plants. If such is the case, then the taste 
of the arsenical depends upon its toxicity, since the beetles will readily 
eat arsenicals low in toxicity. Powdered burned alum or quinine were 
eaten, compounds which are surely far from tasteless. One striking 
experiment showed that the taste of the arsenical probably did not 
influence the results. Twenty beetles consumed in six days, all the 
foliage of a smartweed sprayed with the strychnine sulphate at the 
rate of 2 pounds to 50 gallons. Not a single death resulted. Twenty 
beetles in six days ate very little of the foliage of a smartweed sprayed 
with strychnine arsenate at the rate of 2 pounds to 50 gallons, but six 
of the beetles died. It would require a very discriminating taste to 
distinguish between strychnine sulphate and strychnine arsenate 

Arsenic is classed as an irritant poison. Almost the first symptoms 
in higher animals are vomiting and profuse and painful diarrhea. The 
withdrawal of water from the body results in thirst and a dryness of the 
mouth and throat, making swallowing difficult’. 

To what an extent these symptoms are developed in the Japanese 
beetle is unknown, but beetles which have consumed a killing dose or 
close to a killing dose of arsenic suffer from diarrhea. Should the 
reaction in the beetle to arsenic poisoning be similar to that in higher 
animals, pain would be a prominent symptom. A compound which 


1Sollman Torald—A Manual of Pharmacology—1917, p. 739. 
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would relieve the pain should increase the feeding of the beetle to a 
point where it would be killed. Morphine sulphate would be the most 
logical material to produce this result, but apparently it has no effect 
since, when used at a concentration as high as 10 pounds to 50 gallons 
of the spray, there was no marked improvement in the feeding of the 
beetles. Atropine sulphate, chloral hydrate, aspirin, diethyl-barbi- 
turic acid, sodium bromide, lead bromide, and sodium salicylate, were 
all tested without striking results. 

Attention was next directed to that group of substances classed as 
intestinal sedatives. Bismuth subcarbonate is used on inflamed surfaces, 
and as an intestinal sedative in cases of diarrhea. This substance was 
tested in a cage experiment at the rate of 1 pound to 50 gallons of the 
spray mixture containing 2 pounds of lead arsenate. One hundred 
per cent. of the beetles were killed in 4 days compared with 12—14 
days for lead arsenate alone. The action of bismuth subcarbonate 
is not due to any specific effect of the metal but largely. the mechanic 
action of the compound in coating over the mucous membranes. The 
basic salt of a cheaper metal might therefore be substituted for the 
bismuth. Zinc subcarbonate gave fair results in cage experiments and 
was then used in a field test. Beetles collected from the sprayed plants 
one hour after spraying, and placed in a cage with an unsprayed plant, 
did not feed for 12—14 hours, showing that they had consumed nearly 
a killing dose of the arsenical. 

Coating the particles of lead arsenate with some material which 
would slow down its action was next tried. Lead arsenate coated with 
lead oleate, lead stearate, zinc stearate, or lard gave good results in 
cage experiments. It was necessary to use these materials as dusts 
since it was difficult to “‘wet’’ the particles with water. A small area 
of smartweed was thoroughly dusted in the field with lead arsenate 
coated with lead stearate, and the beetles closely observed and collected 
as they left the plants. At the end of two hours the beetles still present 
on the plant were collected and the whole collection placed in a cage 
with an unsprayed smartweed. Within 48 hours 86.2 per cent. of the 
females and 61.5 per cent. of the males died. Later experiments 
demonstrated that if the plants are very carefully dusted with lead 
arsenate alone, that the beetles may be killed. The leaves of the 
plants must be whitened with the pure lead arsenate by driving the dust 
directly on the leaves. Lead arsenate or calcium arsenate allowed to 
settle upon the foliage from a dust cloud will not result in a killing. 

These results show that to kill the beetle, one must have either a 
large quantity of lead arsenate present on the foliage, or have the lead 
arsenate coated in such manner that its action is delayed, so that in 
the period of time elapsing between the first bite and the development 
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of the first symptoms of the poison, the beetles have consumed a killing 
dose. Based upon this idea sprays were prepared containing 5 lbs. of 
lead arsenate to 50 gallons plus 1 to 5 Ibs. of flour, gelatin, or glue to 
coat over the particles and delay the action of the arsenic. These 
sprays spread evenly over the foliage covering the surface with a large 
dose of coated particles of lead arsenate. Using sprays and collecting 
the beetles as they left the plants, a kill of 60 to 70 per cent. was obtained 
under field conditions. Collections of beetles in the field after spraying 
may be divided into several groups 

First :—Beetles which have not fed on the sprayed foliage, of these 
from 20 to 40 per cent. of the males and 0 to 20 per cent. of the females 
will die, probably due to poison they obtain from cleaning their bodies 
and in particular their mouth parts while the spray is drying. 

Second :—Beetles which after feeding fly away within 30 minutes 
from the time of spraying. In this group 40 to 70 per cent. of the males 
and 60 to 80 per cent. of the females die. 

Third :—Beetles still on the plants 1 to 2 hours after spraying of 
which, from 50 to 70 per cent. of both males and females die. 

In conclusion, the season’s work may be summed up as having shown 
that the Japanese beetle is repelled by the toxic effects produced by 
having eaten some of the sprayed foliage; that a certain percentage 
of beetles may be killed under field conditions by the use of large quanti- 
ties of the arsenical evenly distributed over the foliage; and that in 
the case of sprays, the even distribution of the arsenical may be obtained 
by the use of flour, glue, or gelatin, which materials by coating the 
particles of the arsenical probably increase their efficacy. Whether 
the use of an arsenical will be successful for large scale control in the 
field remains to be determined during the coming season. 


SUMMARY 


Japanese beetles are not repelled from spraycd foliage by the color, 
physical condition, or taste of the arsenical. 

The beetles appear to be repelled by the toxic symptoms resulting 
from eating some of the arsenical. 

Large quantities of the arsenical evenly distributed over the foliage 
will result in a certain percentage of the beetles eating a killing dose 
before the toxic symptoms develop. 

A certain percentage, particularly of the males, die without having 
eaten of the sprayed foliage, probably due to spray material obtained 
in cleaning their bodies and mouth parts. 


PRESIDENT GeorGE A. Dean: These papers on the Japanese Beetle 
are now open for discussion. 
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Mr. GLENN W. Herrick: Is powdered arsenate of lead less effective 
in controlling this beetle than arsenate of lead in liquid form? 

Mr. Witt1Am Moore: I did not mean to leave that impression. 
We have more or less passed by the dust because it gives uncertain 
results. One can get one result one day and another result the next. 
The dust when applied by the cloud method only covers a portion of 
the leaf surface, and fails to kill. The beetle fails to eat a sufficient 
amount before it leaves the plant. 

Mr. R. L. Wesster: Have you specific data on the grams of arsenate 
per square meter of leaf surface? 

Mr. Witt1am Moors: I have not at the present time. We intend 
to determine it during the coming season. 

Mr. N. F. Howarp: Our results with the Mexican bean beetle 
corroborate Doctor Moore's, especially in the case of lead arsenate. 
In confinement, adults placed on sprayed plants are more easily poisoned 
in spring and summer than late fall, when very low percentages are 
poisoned. This does not apply to the larvae however. 


PRESIDENT GeorGE A. Dean: The next paper on the program is 
by G. E. Sanders and A. Kelsall. 


CHEAPER ARSENICALS AND THEIR USE 


By GEorGE E. SANDERS AND A. KELSALL, 
Insecticide Investigations, Entomological Branch, Ottawa 

In considering cheaper arsenicals, we can pretty well confine our 
attention to arsenate of lime and white arsenic, since arsenic, in the 
form of arsenate of lime varies in cost from one-half to three-fourths 
of. that in the form of arsenate of lead or Paris green, while arsenic 
in the form of white arsenic, varies in cost from one-seventh to one- 
tenth of that in the form of arsenate of lead or Paris green. 

One or the other of these two cheap arsenicals can be substituted for 
the more expensive ones for the most ordinary purposes, with the 
exception of—(1) Lead hydrogen arsenate for straight spraying and 
dusting on tender foliage, and for combining with sulphur dust. (2) 
Neutral lead arsenate for use on the most tender foliage, and for use in 
lime sulphur solution where arsenate of lime gives injury when combined 
with it. 


ARSENATE OF LIME 


This material dusts and sticks better than Paris green, is much 
safer on foliage, and with the exception of its use in paint should wholly 
replace that well known material. 
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Arsenate of lime is unsafe when used straight, or in combination 
with dusting sulphur, on apple, and other tender foliage. With these 
exceptions arsenate of lime is either equal or superior to lead hydrogen 
arsenate for the ordinary uses to which that poison is put. 

There has been a great deal of controversy as to the comparative 
values of lead hydrogen arsenate and arsenate of lime in lime sulphur 
solution. Different experimenters have reported results that are at 
variance, yet I have no doubt but that all of the results were fairly 
reported. From our experience backed by chemical investigations, 
differences in the time that elapses between the adding of the poison 
and the application of the spray and differences in climatic conditions 
may throw the advantage as regards arsenical injury either way. If 
the spray is applied immediately the poison is added, lead arsenate will 
usually prove the safer. Weather that will cause the spray to dry 
rapidly also gives an advantage to lead arsenate. Over a period of 
years, arsenate of lime has given us a slightly safer combination with 
lime sulphur than lead arsenate. A small quantity of excess lime 
makes both somewhat safer in a lime sulphur solution. In using arsenate 
of lead, the greatest safety is obtained by adding about two pounds of 
hydrated lime to one pound of dry arsenate of lead in water before 
adding to the lime sulphur solution. In using arsenate of lime, two or 
three pounds of hydrated lime should be used to each pound of the 
arsenate of lime. Both may be dumped directly into the lime sulphur 
solution. 

One of the places where arsenate of lime is superior to all other arsenic- 
als now on the market, is in the alkali sulphide and poly-sulphide 
solutions. In Nova Scotia, a large proportion of the apple growers 
have, since they abandoned lime sulphur, used a sodium poly-sulphide 
solution for the calyx spray. There we worked out the following 
formula which has proved highly successful under Nova Scotian con- 
ditions:—One pound soluble sulphur or one quart sulfocide, one-half 
pound arsenate of lime and five pounds of hydrated lime to each 40 
Imperial (50 wine or U.S.) gallons of water. Increasing the amount of 
arsenate of lime by one-half in this formula, is safe under most conditions. 

In all types of Bordeaux mixture, we have found arsenate of lime 
safe, efficient and very convenient. While white arsenic may be used 
in Bordeaux mixture at a still lower cost, it is questionable if small 
growers or those who have to trust the mixing of their spray chemicals 
to poor types of labor, can find an arsenical that would in any way 
be more satisfactory than arsenate of lime. 

In Nova Scotia, about two-thirds of the arsenate of lime used on 
apples is applied in copper arsenic dust which is made up for the apple 
of eighty-five pounds of hydrated lime, ten pounds of finely ground 
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dehydrated copper sulphate and five pounds of arsenate of lime. Some 
seven hundred tons of this dust was used on the apple in the Annapolis 
Valley last season and there is no doubt but that there will be an enor- 
mous increase in its use in 1922. A few tons of copper arsenic dust 
containing, twenty pounds of dehydrated copper sulphate, eight pounds 
of arsenate of lime and seventy-two pounds of hydrated lime, were used 
on potatoes during the past year. We have found arsenate of lime 
absolutely safe, efficient and satisfactory in every way in this type of, 
what we term mixed copper arsenic dusts. 

In addition to the above mentioned uses, arsenate of lime is the best 
of all arsenicals for straight dusting on such crops as potatoes, cotton 
etc. 

WHITE ARSENIC 


The base from which practically all arsenicals are manufactured, is 
of course infinitely lower in cost than any of its products. 

We entomologists in the past have for the most part regarded white 
arsenic simply as white arsenic and have not paid sufficient attention to 
fineness, the effect of impurities, texture and source of our material. 
In working out the formulas that I will describe later, we found it 
almost impossible to get samples of white arsenic from different sources 
that gave exactly the same reactions. 

The experiments of Davis and Turner', and Ford and Larrimer’, 
show that the metallic arsenic in the white arsenic used by them was a 
less efficient insecticide than the arsenic in Paris green. We have been 
using generally a super-fine dust white arsenic, that is caught in a 
special baghouse, by the Deloro Smelting and Refining Co. In grass- 
hopper baits, this material we have found, is superior to Paris green on 
an arsenic basis. 

In our opinion the efficiency of white arsenic as an insecticide in 
baits is primarily a matter of fineness; purity being a minor considera- 
tion. It must be said here that freedom from impurities will almost 
as readily decrease as increase the toxic value of white arsenic. 

During the past three years, a considerable number of farmers in the 
Maritime Provinces have been using white arsenic as a poison in Bor- 
deaux mixture. In 1919 and 1920, this was confined to the potato, 
but in 1921, it was used with entire success on the apple in the 3-10- 
40 Bordeaux that is generally used on the apple there. 

Briefly, the formula for using it is, mix one pound of quickly reacting 
super-fine white arsenic with one pound of hydrated lime and mix 


‘Experiments with cutworm baits by Joun J. Davisand C.F. Turner. - Canadian 
Entomologist Vol. L, No. 6, pp. 127—192. 

*Some factors influencing the efficiency of grasshopper baits. A. L. Forp and 
W. H. Larrmer. Journal of Economic Entomology Vol.14, No. 3. pp. 292—299 


| 


74 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 15 


this mixture in ten Imperial (13% wine or U. S. A.) gallons of water, 
and in this suspend a sack containing ten pounds of crystal copper 
sulphate. Stir occasionally until the copper sulphate is dissolved. 
This poisoned stock solution of copper sulphate is used in the same 
manner as a straight solution of copper sulphate, diluted and added to a 
lime solution that is equally diluted. This formula in the 4-440 and 
5-5-40 used on the potato and in the 3-10-40 used on the apple, has 
given satisfaction wherever used in the proper amounts per acre. In 
certain cases where only one-half as much spray as should be applied 
was used or where the application was delayed until the potato beetle 
larvae were more than half grown, some complaints were made, but where 
instructions were followed excellent results were obtained. 

The mixture of equal parts of super-fine quick re-acting white arsenic 
and hydrated lime is now on the market in Nova Scotia, in two pound 
packages. 

We have recently developed a method of using white arsenic in one 
of the copper arsenic dusts. Following the success of the dust made up 
of dehydrated copper sulphate, hydrated lime and arsenate of lime 
both in pest control and low cost, an opportunity developed of still 
further reducing the cost by using burned lump lime in place of hydrated, 
finely crystalized copper sulphate in place of the dehydrated, and white 
arsenic in place of arsenate of lime. This formula reduces the already 
low cost of copper arsenic dust by around two dollars per hundred 
counds. 

During the past season, we made around one ton of the white arsenic, 
lump lime, crystal copper sulphate dust and the results from it were so 
satisfactory that the Cooperative Fruit Companies intend manu- 
facturing an experimental batch of fifty tons, for their members testing 
in 1922. Whether the manufacture of this dust gravitates to insecti- 
cide concerns, cooperative companies or large growers, the saving will 
be the same since the method allows them to use the white arsenic 
direct, the reactions that go to make it safe being obtained by only a 
trifling manipulation. 

We have found it most important to get white arsenic that is adapted 
to our needs. There is, as we have already stated the widest difference 
in quickness in reacting, fineness and texture in different lots of material. 


Fineness does not always indicate speed in reacting. For all of the 
purposes that I have outlined, a quick reacting material is superior; 
it must also be of even fineness and capable of passing a screen of 200 
meshes to the inch or finer. Some of our most satisfactory samples 
have, independent of fineness, shown a fine texture or fluffiness that is 
usually an indication of a quick reacting material. So far as our work 
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is concerned purity is a secondary consideration. The most satis- 
factory material that we ever used runs only ninety-four per cent 
arsenious oxide 

CONCLUSION 


In addition to the above, there are doubtless many other uses to 
which these low priced arsenicals can be put. The study of lower 
priced remedies is an important branch of Entomology, for the finding 
of a means of controlling an insect or a disease is of little value if the 
material available as a remedy costs more than the damage. The 
cost of treatment in proportion to the value of controlling pests varies. 
Some apple spraying and dusting costs from twenty to thirty per cent 
of the gross value of the control while occasionally potato spraying 
will cost as low as five or even three per cent of the gross value of the 
control. 

We know of hundreds of insects and diseases that could easily be 
controlled, but which generally are left undisturbed on account of the 
cost of control approaching or even exceeding the value of the damage 
done and every reduction in cost of materials or methods of treatment 
moves some of these pests from the class that cannot be profitably 
combatted into the class that can be profitably controlled. 


PRESIDENT GEorGE A. Dean: Mr. T. J. Headlee will now present 
a paper, 


SOME FURTHER EXPERIENCE WITH CONTACT DUSTS' 


By Tuomas J. Heavier, Ph.D. and W. Rupoirs, Ph.D? 
INTRODUCTION 


The writers are not attempting in this paper to set forth a finished 
piece of work but, in view of the large interest now existing in contact 
dusts, have thought it well to give an account of some data obtained 
both from the field and the laboratory in the hope that such action 
might help to hasten the day when the actual worth of contact dusts is 
known. The senior author was led to undertake these studies because 
of the tremendous demand on the part of potato growers for a dust 
method of controlling the pink and green aphis (Macrostphum solani- 
folit) of potato and tomato. 


‘Paper No. 73 of the Journal Series, N. J. Agricultural Experiment Stations, De- 
partment of Entomology. 

*The chemical determinations have been made by Dr. Rudolfs, who since Sept. 
16, 1921 has been filling the position of Bio-Chemist in Entomology at the N. J. 
State Agricultural Experiment Station. 
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All mixtures were made at the laboratories. The clay referred to is 
in all cases Milltown Ball Clay No. 9, dried and ground to a mesh 
mostly exceeding 200. This is a more or less colloidal clay mined 
locally and so far as the writers know not reliably analyzed. The 
calcium oxide referred to is in all cases the best grade of Palmer selected 
stone lime ground toabout 200 mesh. The grinding machines employed 
were the common ball mills used in ceramics. The nicotine in all cases 
is derived from “ Black-leaf 40." The calcium hydroxide referred to is 
in ell cases a good grade of commercial hydrated lime. The Sanders’ 
dust was secured from Riches, Piver & Co., and consisted, according to 
the manufacturers, of dehydraiced copper sulphate, calcium arsenate 
and inert ingredients. The nicotine was introduced into the partic- 
ular dust mixture concerned and ground in in the ball mills above 
referred to. 

Two sets of investigations form the subject of this paper. They are 
concerned with the determination of the following points 

(1) The relative effectiveness of nicotine delivered as a dust and as a 
liquid spray; 

(2) The disadvantages of nicotine delivered as a dust as compared 
with nicotine delivered as a spray: 

(3) The advantages of nicotine delivered as a dust over nicotine 
delivered as a spray 

(4) The 1elative value of different dusts as carriers for nicotine 

The field work was devoted entirely to the pink and green aphis of 
the potato and tomato, while the laboratory work was concerned with 
the rate and the amount of nicotine delivered from the different dust 
Carriers. 

Table I will serve to set forth the data relative to the killing power of 
nicotine delivered as a dust and as a spray and will serve to show some 
of the disadvantages of dust as compared with spray 


Taste I.—Tasie SHOWING THE RELATIVE EFFECTIVENESS OF NICOTINE DELIVERED AS A Dust 
AND AS A SPRAY AND THE LENGTH OF PERIOD OVER WHICH THE Kitt EXTENDS WHEN NICOTINE [5S 
USED aS A Dust. TESTS WERE MADE ON M. SOLANIFOLII ON AMERICAN GIANT POTATO! 

Date of Composition of the dust % N f Ibs. Me 1 of 
treatment Clay CaO BI. L. 40 Nicotine per acre 
6/23, 1921 86.7 8.6 4.7 1.88 50 Niagara I i 
6/23, 192] SS.5 S.5 2.4 96 yO Niagara Engine du 
water s 
6/25. 1921 98.8 1.0 23 09 100 gals. F € 
6/25, 1921 98.5 1.2 3 12 100 gals. E rayer 
6/25, 1921 98.5 1.2 3 2 100 ga I r r 
Hours of treatme and % kille 
First Count Second Count Third ¢ 
Hours % killed Hours % killed Hour 

24 46.6 45 87.0 72 (6.3 

24 32.7 48 83.8 72 69 

2 78.2 

24 84.6 

24 85.1 
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The above table serves to show that a 2% nicotine clay calcium 
oxide dust kills 87% of the plant lice, while under the same conditions 
nicotine delivered as a spray kills very slightly over 85%. It also 
shows that a 1% nicotine clay calcium oxide dust kills nearly 84%. 
This table shows that nicotine dust kill reaches its maximum between 
24 and 72 hours after application, while nicotine delivered as a spray 
reaches a high point of kill within the first 24 hours after application 
and that the vast bulk of its kill is accomplished within the first 2 hours. 
If rain falling within the period covered by the kill of the dust should 
promptly put an end to the nicotine dust activity this long period of 
kill would be a decided disadvantage to the employment of nicotine 
dusts. As a matter of fact a 1.88% nicotine clay, calcium oxide dust 
destroyed about 87% of the aphis within an exposure of 48 hours, anda 
3.64% nicotine clay calcium oxide dust destroyed 66.6% of the aphis 
after an exposure of 8 hours at which time a heavy rain fell. When we 
take into consideration the fact that with a percentum of nicotine 1.76% 
larger the kill is 20.4% less when rain interfered, weare compelled to 
conclude that rain coming within the period of kill constitutes a very 
serious interference with the effect of nicotine delivered as a dust. 

Experience covering several years in the application of nicotine as a 
spray shows that using a mixture composed of 1% pints of “ Black 
leaf-40,"" 8 pounds of soap and water to make 100 gallons, the acre 
cost for lice treatment should, with the present cost of nicotine, range 
from $3.50 to about $4.00. The cost may be distributed’as follows, not 
taking into consideration the machine charge;—Nicotine $2.34 (whole- 
sale) or $2.91 (retail), soap 40c, man labor 50c, horse labor 25c, total 
$3.49 or $4.06. Experience has shown that to get a kill with nicotine 
delivered dust comparable to that obtained with nicotine delivered 
as a spray, trom 30 to 50 poundsof material is necessary per acre. The 
cost of dusting will, therefore, range from $4.75 to $7.50, depending upon 
the amount of dust used per acre. The cost may be distributed as 
follows;—Dust material 30 pounds to the acre $4.50 or 50 pounds to 
the acre $7.50, man labor 17c, horse labor Sc, total $4.75 or $7.70. In 
making these calculations on both dust and spray it is assumed on the 
basis of experience that one man and a team together with the proper 
machinery can spray 8 acres a day or dust 24 acres a day. 

It thus appears that nicotine delivered as a dust suffers from two 
serious disadvantages—rain falling within the period of kill (the first 
72 hours) seems greatly to reduce if not entirely to stop the work of the 
nicotine dust, and the application of nicotine in a dust form at strengchs 
sufficient to make it as effective as the same substances delivered as a 


spray costs much mote per acre. 
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The advantages of nicotine delivered as a dust over nicotine delivered 
8S a spray are mainly concerned with the speed at which the acreage can 
be covered and the freedom from the necessity of securing water supply 
nearby. 

The disadvantage of nicotine delivered as a dust as above set forth 
must in all probability be met primarily through discovering a carrier 
which will deliver the nicotine at a more rapid rate and in larger amounts, 
or through the discovery of a carrier which will by attaching itself more 
closely to the body of the insect render the nicotine which it does deliver 
more effective, or through the discovery of a carrier that will operate 
along both these lines. 

Table 2 will serve to show the results of certain field tests mad2 with 
different carriers. 


TasBLe SHOWING THE Errect or CERTAIN Nicotine Dusts ON MACROSIPHUM SOLANI- 
FOLII ON AMERICAN GIANT POTATOES AND ON TOMATOES 


Date of Composition of Dusts No. of Ibs. 
treatment Material % Material % Material % Material % per acre 


6/23, 1921 Sanders’ 


ust 97.6 Bl. L. 40 2.4 Nicotine 96 25 
Clay CaO &.8 24 96 50 
7/27, 1921 84.4 9.3 6.3 2.52 50 
Ca(OH), 77.5 15.5 7.0 28 50 
a Clay 78.4 Ca(OH), 14.7 6.9 2.76 50 
Hours after treatment 
and % killed 
Method of applying ee - Remarks 
ours % Hours % Hours % 
Niagara Engine Duster 24 4. 48 72 62.6 No rain 
$ gs 24 32.7 45 83.8 72 69.3 
** large hand “ 60 64.7 Light rain 6 hours and 
heavy rain 30 hrs. after 
treatment 
= 48 59.3 Heavy rain 8 hrs. after 
" 48 19.0 Heavy rain 8 hrs. after 
treatment 


In dealing with the pink and green aphis on potato and tomato it 
seems useless to consider a higher percentage of nicotine than 2% 
because che cost of the material becomes impracticably high. There is, 
however, no doubt that as the charge of nicotine is increased the kill of 


the lice also increases within the limited period, but the increase in kill 


is not in proportion to the increase in cost. This fact is siown in 
Table 3. 


po 
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TasLe III.—Tasie SHow1nc Errect ON M. SOLANIFOLII OF INCREASING NICOTINE STRENGTHS AND 
or INCREASING THE CaO Usep on TOMATOES 


Date of Composition of dust No. of Lbs. Methods of applying, 
treatment per acre 
Clay CaO L. 40 Nicotine 
7/27, 1921 83.6 9.4 7.0 2.8 50 Niagara large hand duster 
7/27, 1921 76.4 14.5 9.1 3.64 50 
7/27, 1921 71.1 17.8 11.1 4.44 50 : 
7/27, 1921 62.4 24.3 13.3 5.32 SO 
% killed Hours of Remarks 
treatment 

64.7 48 Light rains in 6 hrs. and heavy rains 30 hrs, after treatment 

66.6 48 Heavy rain 8 hrs. after treatment 

87.8 48 


Improvement in nicotine delivered as a dust must apparently be 
sought not in the direction of increasing nicotine percentages but in 
better utilization of the 2% or less which comes within the range of 
reasonable practice. With this point in view the determination of the 
rate and amount of nicotine delivered from different carriers was under- 
taken. Ten grams of each of the nicotine impregnated dusts were 
placed in a glass container and a stream of air conditioned to 80° F and 
73% relative humidity drawn through the dust at the rate of one liter 
per minute. The results of this work, insofar as the work was complete 
at the time of the preparation of this paper are set forth in table No. 
4. 


TaBLe IV.—TotaL Percent Nicorine GIvEN orF Hours, (ALL MrIxTURES IMPREGNATED 
witH 2% Nicotine) 


1 Clay Percent 0.17 0.35 0.74 1.14 1.48 1.94 
Hours 24 45 96 144 192 240 
2 Clay + 5% CaO Percent 1.08 2.74 4.22 6.04 8.32 10.1 
Hours 23 41 89 137 185 133 
3 Clay + 5% Ca(OH), Percent 1.03 3.21 4.50 
ours 19 59 72 
4 Ca(OH), Percent 2.70 5.Al 11.46 14.19 16.81 
Hou 23 45 91 115 139 
5 Ca(OH),+ 5% CaO Percent 3.82 9.92 15.96 22.46 27.87 
jours 16 40 65 So 11 
6 Sanders’ Mixture Percent 1.65 3.36 7.75 12.44 15.63 
urs 24 48 72 96 120 
7 Sanders’ Mixture Percent 627 4.22 7.86 10.716 13.68 
+ 5% CaO Hours 14 38 62 86 110 
8 50 Clay + 50 CaO Percent 1.37 5.30 9.69 13.23 16.49 18.91 20.51 
Hour 5 21 45 69 93 117 141 
9 50 CaO + 50 Ca(OH), Percent 2.22 718 13.85 19.26 24.28 28.44 
Hours 5 21 45 69 93 117 
10 CaO Percent 2.96 7.64 16.47 20.63 25.31 28.78 


Hours 5 21 45 67 91 115 


Examination of this table will serve to show the mixtures giving off 
nicotine in an ascending series as follows; 
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Clay. Clay + 5% Calcium oxide, Clay+5% Calcium hydroxide, 
Sanders’ Mixture, Sanders’ Mixture + 5% Calcium oxide, Calcium 
hydroxide, Calcium hydroxide + 5% Calcium oxide, Clay + 50% 
Calcium oxide, Calcium hydroxide + 50°, Calcium oxide and Calcium 
oxide. 


RATED. 


abs 


Fig. 1. Diagram showing percent nicotine liberated after definite periods. Legend: 
l= Clay; 2= Clay + 5% CaO; 3= Clay +5% Ca(OH),; 4 Ca (OH),;:5= 
Ca(OH), + 5% CaO; 7 = Sanders’ mixture +5% CaO; 8 = Clay + 50% CaO; 
9 = Ca(OH), + 50% CaO; 10 = CaO 

Two striking features appear in these tests—the first is found in the 
fact that none of the mixtures throw off 25°) of the nicotine within 
the first 72 hours, or the period of kill. The second is that the clay 
Calcium oxide mix throws off only about 4° of its nicotine within the 
period of kill and in spite of that fact seems to be one of the most effective 
mixtures tried in the field. Of course, in the field tests the amount of 
calcium oxide used was at least 84% instead of 5°] used in the labora- 
torv tests. 
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SUMMARY 


The following conclusions may be drawn from the data contained in 
this paper;— 

(1) That proper dust carriers impregnated with a 2% nicotine are as 
effective in control of the pink and green aphis on potatoes as is nicotine 
delivered in a liquid form; 

2) That nicotine delivered as a dust has the following disadvantages— 
(a) The period of kill is much longer than that necessary for nicotine 
delivered as a liquid, thus rendering the work of the dust liable to serious 
interference by rainfall; 
(b) The cost of controlling aphis with nicotine dust is materially 
larger than the cost of controlling it with nicotine delivered asa liquid. 
(3) That the advantages of nicotine delivered as a dust are primarily 
concerned with the increased speed in covering large acreages and the 
freedom from the necessity of a nearby water supply; 

4) That there occurs in all carriers, with which the writers have 
experimented, a tremendous waste of nicotine; 
5) That the improvement of nicotine dust 1s to be sought in the more 
rapid evolution of the 2% or less of nicotine, which is within the range 
of reasonable practice, or in the delivery of such nicotine as is evolved 
in close contact with the bodies of the lice, or in developing along both 
thes lines 

Mr. Witttam Moore: Last year I pointed out that nicotine may be 
absorbed by clay. Professor Headlee’s work proves that this actually 
occurs. His results apply to his clay, but not to other clays. I have 
on my desk 6 or 8 different clays; one from Professor Headlee, another 
from Professor Sanders, etc. I have been testing them in different 
Ways, not particularly from the standpoint of nicotine, but in other 
ways. Professor Headlee’s does not absorb nicotine as much as some 
of the other materials. The most interesting clay from our point 
of view is one from Georgia; I have 2 vials here that I will pass around. 
They have both the same nicotine content made up according to one of 
Professor Headlee’s formulae and contain calcium oxide. In the light- 
colored clay, if you will smell it, you will find little or no odor of nicotine. 
There is 2% there but you cannot smell it. The other sample is Pro- 
fessor Headlee’s clay, and the odor of nicotine is quite noticeable. The 
white clay comes from the south and ties up the nicotine tight, even 
in the presence of calcium oxide. 

Mr. W. E. Britton: I would like to ask Dr. Headlee if he has tried 


it with potatoes? 
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Mr. T. J. HEapLEE: No. We tried it last year with apples. 


PROFESSOR GEORGE A. DEAN: The next paper is by P. J. Parrott. 


CONTROL OF SUCKING INSECTS BY DUSTING 
By P. J. Parrort, Geneva, N. Y. 


Among the problems of pest control that confront the orchardist 
and general farmer, those bearing on dusting continue to attract at- 
tention. In a previous report the writer presented an outline of the 
scope and nature of his activities with respect to dusting, and announced 
some preliminary results relative to the effectiveness of materials in 
powdered form in controlling certain injurious insects. The present 
paper summarizes the results of experiments in continuation of previous 
work, considering especially the susceptibility of apple red bugs and 
various species of aphids. 


THE Rep 


In the experiments with the bright red bug (Lygidea mendax Reuter) 
and the dark red bug (Heterocordylus malinus Reuter), dusting mixtures 
containing 0.25, 0.50, 1.0, and 2.0 per cent nicotine, respectively, were 
toxic to the insects. The preparations with the highest amounts of 
nicotine gave, on an average, more uniform results and displayed 
higher killing power than those containing the smaller ratios. Mixtures 
with 0.25 per cent nicotine are probably too weak to obtain satis- 
factory control. Dusts containing 0.5 or more per cent nicotine should 
bePused in rather liberal amounts and applied with care to destroy the 
majority of the insects and to avoid high dosage cost. Prevailing 
conceptions of dosage requirements for typical bearing orchards tend 
to underestimate the quantity of material necessary to accomplish 
effective results. 

Efficient dusting mixtures against red bugs require a larger nicotine 
content than spraying mixtures, which makes the dosage cost for 
dusting higher than that for spraying. Dusting requires less time than 
spraying, resulting in appreciable economies in time and labor. At 
prevailing prices for materials dusting is more expensive than spraying. 
Considering the needs of average growers and cost of labor and materials, 
the apple red bugs can be more effectually and economically controlled 
by spraying than by dusting. In large commercial orchards dusting 
could doubtless be used to great advantage in a supplementary ca- 
pacity to the usual spraying operations. 
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THE CURRANT APHIS 


Dusting and spraying experiments with the currant aphis (Myzus 
ribis Linnaeus) were conducted in a planting of 500 currant bushes, 
which provided for 100 plats of 5 plants each, thus permitting frequent 
tests of the different materials. The spraying mixture was composed of 
1 pint of nicotine sulfate to 100 gallons of water to which were added 6 
pounds of soap. The dusting preparations contained 0.50, 1.00, and 
2.0 per cent nicotine, respectively, sulfur-lead arsenate (90-10) being 
used as the carrier of the nicotine. Each plat received three treat- 
ments, dusting material being applied at the rate of 1 pound per bush, 
and the spraying mixture at the rate of 2 gallons per bush. 

Both dusting and spraying mixtures afforded efficient protection. 
All the treated plants contrasted strongly with the untreated plants, 
which displayed numerous discolored and distorted leaves that began 
to drop during midsummer. The foliage of the treated plants was 
more abundant and adhered to the plants long after the checks had 
been completely defoliated. 

The dusting preparations showed a high rate of toxicity to the currant 
aphids. The condition of the foliage containing 0.5 per cent nicotine 
was not quite as satisfactory as that of the vines dusted with prepara- 
tions containing 1 and 2 per cent nicotine, respectively. A small 
percentage of the leaves showed injury, but the curling was not of the 
severe type exhibited by the checks, and there was little, if any, prema- 
ture defoliation 


THE CABBAGE APHIS 


The experiments with the cabbage aphis (Ap/is brassicae Linnaeus) 
provided for tests with dusting and spraying mixtures with different 
ratios of nicotine, in which all available types of machines for applying 
liquid and powdered insecticides were used. Soap and nicotine at 
standard strength, sulfur-lead arsenate (90-10) and lime dusts, con- 
taining 0.5, 1.0, and 2.0 per cent nicotine respectively, were toxic to the 
cabbage aphis. Two applications gave excellent control, resulting in 
yields of cabbage which were from 4 to 6 tons per acre according to the 
kind of treatment in excess of those of the check plats. 

From the standpoint of economy and effectiveness, the most satis- 
factory treatment was a lime preparation (calcium hydrate) containing 
2.00 per cent nicotine, applications being made at the rate of 20 pounds 
per acre with a “hand bellows duster.’’ With power dusting machinery, 
from 35 to 40 pounds of material were required to secure effective 
control. Considering the results as a whole, dusting appears to be 
a very promising system of treatment for controlling the cabbage 
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aphis. It has made a strong appeal to leading cabbage growers in 
this area who heretofore have been very lukewarm towards spraying as 
a method of combating the aphis. In the immediate vicinity of the 
experiments it has been estimated that dusting materials to the value of 
approximately $8,000.00 were applied to cabbages. 

For the control of cabbage aphis and cabbage worms we prefer, for 
the present, the formula which provides for 5 pounds nicotine sulfate, 
15 pounds of powdered lead arsenate or calcium arsenate, and 80 pounds 
of hydrated lime. If the caterpillars are not very numerous, it is 
believed that the arsenical may safely be reduced to 10 pounds 


THE Potato APHIS 


Of the various insects considered in our experiments, the potato 
aphis (Macrostphum solanifolit Ashmead) was the most difficult species 
to combat satisfactorily. It is apparently not as susceptible as the 
foregoing forms to common insecticides, and the dense foliage and 
matting of the vines constitute formidable obstacles to effective treat- 
ment which can only be overcome by painstaking work. 

On the basis of the insects infesting the tips of the growing shoots, 
dehydrated copper-lead arsenate, containing 2 per cent nicotine, killed 
52.3 per cent of the aphids at a dosage of 50 pounds per acre, and 83.2 
per cent at a dosage of 90 pounds per acre. Nicotine and soap, using 
100 gallons per acre destroyed 85.5 per cent of the aphids. 

Notwithstanding the fact that many insects in some of the plats 
escaped, it should be noted that all the applications checked appreciably 
the rapid development of the aphids on the growing tips of the vines, 
which seemed to afford noticeable protection to the leaves. The plats 
that were left untreated displayed much discolored, withered foliage 
as the result of the uninterrupted feeding and breeding of the aphids. 
And one unacquainted with the plans of the tests had little difficulty in 
distinguishing the untreated plats from the treated plats. 


CONCLUSIONS 


In view of the data obtained from the foregoing experiments it is 
concluded that apple red bugs and certain aphids may be effectively 
controlled by thoro dusting with sulfur-lead arsenate or calcium hydrate 
containing nicotine sulfate. The outstanding advantage of dusting 
is speed of operation which effects noticeable economies in time and labor. 
A serious drawback is the high cost of the preparations, due chiefly to 
the large amount of nicotine required to make effective mixtures. 
Notwithstanding the economy in time and labor, dusting on the basis 
of existing prices for materials and labor has generally been more ex- 
pensive than spraying, except possibly in the treatment of cabbages. 
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One means of effective economy is to employ mixtures with the minimum 
amount of nicotine necessary to secure satisfactory control. The ex- 
periments as outlined indicate that for certain species of insects lower 
ratios of nicotine may be used than now generally prevail. Of vital 
importance in furthering an extensive employment of dusting for the 
control of sucking insects is the need of less expensive materials which 
function effectively as contact insecticides. 


Mr. GLENN W. Herrick. These experiments are interesting to me 
as they point out clearly that in nearly any spraying operation, a certain 
number of the insects escape, no matter how thoroughly you may carry 
on the work. The efficiency of almost any insecticide in the field seems 
to depend in the final analysis on the effectiveness with which it is applied 


PRESIDENT GEORGE A. DEAN. The next paper on the program is by 
J. S. Houser and C. R. Neillie, 
AN ACCOUNT OF THE SUCCESSFUL USE OF THE 
AEROPLANE IN DUSTING TALL TREES INFESTED WITH 
LEAF EATING CATERPILLARS. 


By J. S. Houser Anp C. R. NEILLIE 


(Withdrawn for publication in National Geographic Magazine, March, 


1922.) 


Mr. E. G. Ketry. What is the expense of this machine? 

Mr. J. S. Houser. The greatest item of expense lies in the original 
cost of the plane, but when you consider that a Curtis plane can in these 
times be procured for fifteen thousand dollars, and that some of the 
liquid spraying machines used in New England cost five thousand dollars 
and over, the comparison is not so much out of the way, after all. The 
work that one can do in a day’s time with an aeroplane equipped as was 
ours, or equipped as a real machine for the work should be equipped, 
will greatly exceed that of a liquid sprayer. Thus the saving in time 
and labor would more than offset the original excessive cost of the 
machine. 

Mr. F.C. CRAIGHEAD. What is your idea of the best wind conditions 
for application ? 

Mr. J. S. Houser. We used a crossing wind. Under other condi- 
tions you might want to fly directly into the wind. We found in our 
trial flights at McCook field that we could get an excellent spread of the 
poison by flying into the wind, and that would allow one to fly higher 
than otherwise. 

Mr. F. C. CraiGHEap. How far to the side did you fly? 
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Mr. J. S. Houser. Fifty-three yards from the grove, and the dust 
covered the windward and leeward side as well. I might have said that 
the wind was blowing at the rate of eight to eleven miles an hour. The 
grove was three hundred and twenty-five feet wide. 

Mr. F. C. CraiGHEAD. How far beyond the grove did the poison 
extend 

Mr. J. S. Houser. Particles carried from five to eight hundred 
feet beyond, but most of it settled in the grove. 

Mr. F. C. CraiGHEAD. With one application can you cover a strip 
five hundred feet wide’ 

Mr. J. S. Houser. Three hundred and twenty-five feet—and then 
some drifted on over. The farthest distance of drift I should say was 
perhaps one thousand feet. 

Mr. W.C. O'Kane. I want to ask whether there were any indications 
that any of the caterpillars died from the wilt disease. I have seen 
heavy infestations by the maple worm enormously reduced inside of 
48 hours by this disease. The conditions of infestation and the heavy 
defoliation of the trees as shown on the slides indicate conditions that 
would be favorable for an outbreak of the wilt disease. 

Mr. J.S. Houser. I have no evidence that this disease was present 
in this case. An examination of caterpillars of the same species on trees 
nearby that were not sprayed showed that they were perfectly healthy, 
although the conditions as to defoliation were the same. 

SecreTarY A. F. BurGcess: I am very glad to have heard this paper. 
Last summer Mr. Houser invited me to witness the test, but it had to be 
started a few days earlier than was planned, and I did not have sufficient 
time so that I could be present. The information given is exceedingly 
interesting, but we should remember that it was carried on under con- 
ditions which seem to be extremely favorable for aeroplane work. The 
ground on which this small area of catalpa trees were growing, was very 
level, and there were many places nearby where a perfect landing by an 
aeroplane could be made. Most forest conditions are not as favorable. 
The weather was apparently favorable, while on large scale spraying 
operations much adverse weather conditions would probably be encoun- 
tered. This is not a criticism of the experiments, although I do not 
believe results similar to these can be duplicated under all woodland 
conditions. In the gipsy moth work where a large amount of woodland 
spraying is done, the country is rough and uneven and I believe it very 
doubtful whether similar results could be secured. The statement made 
by Mr. Houser concerning the spraying of pasture and corn, is very 
interesting. I do not believe wholesale dusting of this type could be 
carried on without encountering many complaints from owners of 
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pastures. I hope further experiments with aeroplanes will be continued. 
It is a good line to follow up, but there will be many practical difficulties 
to overcome before aeroplane spraying will be brought to a state of per- 
fection where it will be practical in rough forest areas. 

In regard to the wilt disease, from the amount of defoliation of these 
catalpa trees and the rapid death of the caterpillars, I have a suspicion 
that some wilt disease was present. 

Mr. J. S. Houser. The catalpa sphinx is a rather watery, flabby 
caterpillar and begins to decay very soon after death. This, I think, 
explains the reason why the breakdown of the caterpillars was so rapid. 
I believe it was the spraying that was responsible for their death. 

Mr. Witt1am Moore. What was the material you used? 

Mr. J. S. Houser. Powdered arsenate of lead. 

Mr. H. A. Gossarp. I was present at the time this work was con- 
ducted, and I would say, regarding the question of wilt, that these cater- 
pillars were not starving at all. There was abundant young foliage on 
the trees the day the dusting was done. We climbed those trees after 
the work was done, to the tops of them, and branches were brought 
down. I really didn’t do the climbing but I received some of the branches 
that were brought down, and the amount of dust that was on them and 
on everything in the grove made us expect that those fellows would 
begin to wilt—but not with wilt disease. There wasn't a sign, the day 
I was there, of any disease with those caterpillars. They were there in 
abundance and were healthy and were feeding at a great rate. Three 
days later, Mr. Houser made a report that about ninety-nine per cent. 
of them was dead. 

I think these questions are entirely proper but I don’t think anyone 
who was present and saw the work done, would have any suspicion at 
all that a bacterial disease attacked those caterpillars. It was some- 
thing else. 

PRESIDENT GeorGE A. Dean. The next paper is by Mr. D. M. De 


Long. 


THE BOOM:NOZZLE SYSTEM AND THE TRACTION DUSTER 
AS FACTORS IN GRAPE LEAF HOPPER CONTROL 


By D. M. DELOonG, Ohio State University 


The Grape Leaf hopper (Erythroneura comes Say) has been a very 
serious pest in the Ene-Chautauqua grape area along the southeastern 
shore of Lake Erie for many years. The attacks of these minute insects 
during several successive summers may be so inconspicuous that the 
growers may be inclined to regard the pest as a factor of diminishing 
importance in grape growing, and they are always hopeful that it will 
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gradually disappear as a pest; but frequently the following season will 
favor the growth and development of vast numbers of hoppers, which 
the grower is generally unprepared to combat. 

During the seasons of 1920 and 1921 the hoppers have caused great 
damage to hundreds of acres of grapes in this section, and naturally 
the areas most severely attacked were those closely approximating 
woodlands. The serious damage caused by these pests can be realized 
more fully when it is known that foliage severely attacked dried pre- 
maturely and curled up before the grapes had ripened. C msequently 
many growers were refused markets for their grapes in 1920 at the 
Welch grape juice plant on account of the red appearance and sour flavor 
of the partially ripened fruit. 

Many of the growers with a large acreage of grapes were totally un- 
prepared to spray when the nymphs appeared in great abundance, and 
the leaves began to turn yellow. One of the most progressive growers 
stated that he had neither sufficient length of time, nor enough men to 
spray with the customary trailer nozzles, and that if he attempted to do 
so other fruits must go unsprayed. Furthermore, a large percentage of 
the hoppers would become adults by the time the spray could be applied. 

For many years attempts to combat the Grape Leaf hopper and Grape 
Berry moth with the customary “set nozzles’’ have been made with 
varying success. In the old type of sprayer the nozzles are so arranged 
that the halves of two rows are sprayed simultaneously, thereby per- 
mitting the hoppers to escape from the row by way of the unsprayed 
portion, many of them flying to safety before the spray. In this type 
the nozzles were set horizontally to the vine on vertical rods at either 
side of the tank. This arrangement of nozzles had a tendency to push 
the leaves downward instead of exposing and treating the under surface 
where the hoppers usually feed. 

The boom system with the arrangement of nozzles for spraying one 
row at a time from both sides and above has been previously used but 
the nozzles in that case were placed horizontally to the vine and machines 
were being delivered to the growers in that condition in 1921. Further- 
more the lower nozzle was two or three feet above the ground when the 
spray was applied and the nozzles were all set in the same plane. In 
view of the unsatisfactory results obtained from this type of set nozzle 
a rearrangement of nozzles was devised which has given very satisfactory 
results. This arrangement permitted the operator to be seated on the 
spray tank holding a § inch horizontal pipe about seven feet long, con- 
nected with the spray tank and extending over the top of the row. From 
this horizontal piece of pipe a three foot pipe connected by three feet 
of rubber hose extended vertically almost to the ground on either side 
of the row at a distance of about three and one-half feet apart. 
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Boom ARRANGEMENT OF SET NOZZLES 
Upper—Showing arrangement of five nozzles for spraying both sides of row 
simultaneously. Lower—Cloud of spray enveloping grape row 
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At first seven disk nozzles were used. One was placed so as to point 
downward from the horizontal pipe, midway between the vertical pipes, 
and directly over the grape row. Three nozzles were placed on each 
vertical pipe, one at the extreme lower end pointed upward at an angle 
of about 45 degrees, another about a foot and one-half above directed 
upward and slightly backward, and a third about three feet from the 
bottom directed upward and slightly forward. The nozzles were fitted 
to the vertical pipe by means of s”, and an “Ell”, which sufficed 
in the case of the extreme lower one. The principal disadvantage en- 
countered at the start was the spreading of the vertical pipes on the 
application of pressure from the pump, preventing a thorough applica- 
tion to the foliage. This was readily overcome by a weight at the end 


“rnp 


of each vertical pipe, and fully as good results were finally obtained in 
spraying by removing the upper nozzle on each vertical pipe, leaving 
only five nozzles arranged as described above. 

Three things are important in the construction. First, the lower 
nozzle should be as close to the surface of the ground as possible, as 
the lower portions are frequently most heavily infested by the nymphs; 
second, the nozzles should be upturned at an angle of approximately 
45°, but this will vary with the vineyard and a difference of 5° will 
often cause a 15 to 20% difference in the killing; third, the lateral noz- 
zles should be alternated slightly forward and backward. 

The driving spray from the up-turned nozzles raises the leaves and 
covers the under surface thoroughly, while the nozzle above the vine 
covers the upper surface. Under sufficient pressure a perfect mist was 
obtained by this arrangement of nozzles, and observations of the leaves 
just after spraying proved that the greater percentage of immature 
hoppers had been hit and killed by the spray. 

In the vineyard where this experiment was carried on, the undersides 
of the leaves were almost covered with hopper nymphs, and an ex- 
cellent chance was afforded to try out this apparatus on a large acreage. 

Comparing the two types of ‘‘set nozzle grape sprayers” the boom 
system has certain advantages over the old type; first, the thorough 
treatment of one row at a time, enveloping both sides of the vine in a 
fine driving mist offering little opportunity for either nymphs or adults 
to escape to safety; second, the up-turned nozzles lift the leaves and 
thoroughly cover the under surfaces. As compared with the trailer 
system the economic factors of time and expense are important. It 
requires more than twice as long to spray with trailer nozzles than to 
cover the same area twice with the boom system and an extra man is 
necessary to operate the trailer nozzles. In other words the extra 5 
to 10% killed by the trailer system costs as much as the first 80 or 85% 
which can be obtained by the boom system and is an economic control. 
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A PRELIMINARY REPORT OF DusTING FoR CONTROL! 


The traction duster has been used the past season in an attempt to 
control the grape leaf hopper. A 2% nicotine dust was used with both 
Bordeaux and lime. Applications on different plots varied at the rate 
of from 20 to 75 pounds per acre and it was only at the rate of 60 pounds 
per acre or more that a decided killing of both adult and nymphal stages 
was secured. Scarcely a live hopper could be found in some plots and 
dead leaf hoppers were observed in great abundance under the vines. 
On other plots treated on the following evening with apparently the 
same material and the same amount there was only a small per cent 
of killing. For this reason it is very hard to state what condition caused 
the killing. The different results obtained may be due entirely to the 
temperature and humidity conditions and there may have been a dif- 
ference in the percentage of nicotine in the mixture. 

Although a large amount of experimentation will be necessary to 
determine the conditions of killing, the interesting fact is that an eco- 
nomic control has been obtained by the dust on some plots. 


PRESIDENT GEORGE A. Dean. The next paper is “ Derris as a Promis- 
ing Insecticide,” by R. W. Wells, F. C. Bishopp, and E. W. Laake. 


DERRIS AS A PROMISING INSECTICIDE’ 
By R. W. Wextts, F. C. BisHope and E. W. Laake, 
United States Bureau of Entomology 
There is a distinct demand for an insecticide for use on domestic 
animals which can be applied in the dry or dust form and be depended 
upon to give satisfactory control. This is especially true in regard to 
the control of lice on live stock. The various species of lice seldom 
become sufficiently numerous to be of marked importance as parasites, 
except during the winter when the conditions are least favorable for the 
application of liquids. In an effort to meet this need the authors and 
their associates have tested a considerable number of dry insecticides 
under varying conditions and against various external parasites. 
Among the substances tested was powdered derris. The insecticidal 
properties of this material were brought to the attention of American 
entomologists by Messrs. N. E. McIndoo, A. F. Sievers, and W. S. 
Abbott.* As shown by these authors this material has some promise 
both as a contact and as a stomach poison for insects. 


1All materials used in the trial were furnished by the Niag ara Sprayer Co. through 
the kindness of Mr. F. J. Sutton. 

2Published by permission of the Chief of the Bureau of Entomology. 

*Derris as an insecticide, Journal of Agr. Research, vol. 17, No 5, pp. 177—200, 


August 15, 1919. 
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In our tests of the substance when applied externally on animals 
and fowls we have seen no indication of any poisonous effects to the host. 
It is also stated that in factories where the roots are being powdered the 
employees become covered with the dust and experience no ill effects 
whatever. It is certain, however, that with a material so toxic it is 
necessary to proceed rather cautiously until we know more about its 
effects on the higher animals and man. 

The powdered derris roots used in our tests were kindly furnished by 
the Tobacco By-Products & Chemical Corporation, and is supposed 
to be from Deguelia (Derrts) elliptica. 


EXPERIMENTS WiTH DeERRIS AGAINST MALLOPHAGA 


In our tests of this material against Mallophaga we treated chickens 
infested with seven species of lice and cattle infested with the common 
biting louse of that host (T7richodectes scalaris). Where chickens were 
rather thoroughly dusted with derris the lice were very quickly destroyed, 
practically all of them being dead the day following treatment. Sub- 
sequent examinations extending over a period of six weeks showed no 
live lice present, thus indicating that the eggs were killed or the young 
lice destroyed upon hatching. Derris was also tested in suspension 
in water by Mr. H. P. Wood. Over forty fowls were dipped in a bath 
containing one-fourth ounce of powdered derris to one gallon of water. 
Subsequent examinations showed that a few lice were still present on 
the first and second day after treatment but soon after this all live lice 
disappeared and none were found on several subsequent examinations. 
In another test derris was used at the rate of one ounce to three gallons 
of water. Two and one-half hours after dipping some dead lice were 
found but a few living ones were present for about two weeks, when all dis- 
appeared 


DERRIS AGAINST THE COMMON BITING LOUSE OF CATTLE 


A number of experiments were carried out with the dusting of cattle 
with derris diluted with various amounts of carriers. In the preliminary 
experiments at Dallas, in which the authors were assisted by Mr. H. P. 
Wood and Mr. E. E. Wehr, the results against this species were not 
very satisfactory, but these rather indifferent results were chargeable 
in a measure to the fact that the calves were not thoroughly dusted. 
In one test three heavily infested animals were treated with derris and 
tobacco dust, equal parts, the latter containing about .1% nicotine. 
The material was applied at the rate of 12.3 grams per animal with a 
dust can. On the following day all but a few scattered lice were dead. 
Subsequent examinations showed the presence of a few live nymphs 
only, thus indicating that probably all adults were destroyed but some 
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of the eggs escaped destruction. Unsatisfactory results were secured 
with the use of 8.6 grams per animal of derris and tobacco dust (one 
to ten) on four other hosts. Five heavily infested calves were treated 
by dust gun with 3.5 grams per animal of derris and wheat flour (one 
to three). Four days later a few living lice in all stages were still present. 
Derris and flour in proportion of one to five was applied with a dust 
gun on seven additional calves on Feb. 14, the infestation ranging from 
light to heavy. The final examination of these animals was made on 
March 9. Four of them appeared to have all lice destroyed while two 
showed a very few living lice and one a moderate number. 

Three animals were treated Feb. 14 and 15 with derris and flour 

one to twenty) applied with a shaker can. About one ounce of the 
mixture was used per animal. On March 9, one of these was completely 
free of living lice and a few were present on the other two. Five animals 
were dusted with a hand atomizer on Feb. 14 and 15, using derris and 
flour in proportion of one to ten, 16.2 grams per animal. On Feb. 16 
very few live 7. scalarts were observed and on March 1 and 9 but a 
single immature specimen was found alive. 

Owing to the fact that sodium fluoride has been shown by us to be 
very effective against 7. scalaris when applied in the dust form, and with 
a view to developing a powder which would be one hundred percent 
efficient against all lice on cattle, a mixture of equal parts of derris and 
sodium fluoride was dusted with a gun on 16 calves and yearlings on 
Feb. 24. About one and three-sixteenths ounces were used per animal, 
On March 9 and on subsequent dates not a single live louse could be 
found upon thorough examination. 

On May 18, 1920, two calves which were heavily infested with T. 
scalaris were treated at Lafayette, Indiana, with pure derris powder, 
one ounce per animal applied with a dust gun. All lice were observed 
to be dead on May 22 and the eggs were apparently killed. On June 5 
no living lice were found and all of the eggs appeared to be dead and 
collapsed. Three other moderately infested calves were treated by 
shaker can with derris and flour, equal parts. Two received one ounce 
each and the other one and one-half ounces. Four days after treatment 
all lice and eggs were apparently killed, and on June 5 not a living speci- 
men was found. 


Use oF Derris AGAINST ANAPLURA 


The use of derris has been given a fairly extensive test against two of 
the common sucking lice of cattle, namely Linognathus vituli L. and 
Solenopotes capillatus End. 

On Feb. 15, 1921, seven calves, most of which were heavily infested 
with L. vituli, were treated. Two of these received derris and flour 
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one to five, one ounce per animal applied with a gun. Three received 
derris and flour one to ten, 16.2 grams per animal applied with a gun, 
and two derris and flour one to twenty, 28.75 grams per animal applied 
with shaker can. These calves, with the exception of one treated with 
the 1 to 10 mixture, were examined on Feb. 24. All of the lice were killed 
on the animals treated with the 1 to 10 and only a few were found on 
one of those treated with the 1 to 20 mixture. All of the others had 
a few living specimens present although some of them were weak. 
On Feb. 24, 1921, 16 calves, most of which were lightly infested with 
L. vituli, were treated with sodium fluoride! and derris equal parts with 
a gun. On March 9 and subsequent dates not a living louse could be 
found and the eggs were collapsed. At Lafayette, Ind. two heavily 
infested calves were dusted with pure derris and three with equal parts 
derris and flour, applied with a shaker about one ounce of powder per 
animal. Examinations made four and eighteen days later showed no 
live lice and all eggs collapsed. 

On Feb. 14, 1921, two calves with a moderate infestation of S. capil- 
latus were dusted with one ounce of a mixture of derris and flour, one 
to five, with adust gun. Two days later one of these showed a few alive 
and the other about fifty percent killed. On March 1, both were ap- 
parently free from lice and all of the eggs appeared to have hatched or 
collapsed. On March 9, however, a group of lice was found near one 
of the ears. On Feb. 14, a calf was treated with one ounce of derris 
and flour, one to twenty with a shaker can. Two days later no live 
lice were found and examination on March 1 showed no living specimens, 
but several were found to be alive when the animal was examined on 
March 9. Six calves, each with a light infestation of S. capillatus, 
were treated on Feb. 14 with derris and flour, one to ten, 16.2 grams 
per host with a dust gun. On March 1, only two living specimens could 
be found, and on March 9 no adults were present, but several half grown 
lice were seen. A cow showing a heavy infestation of this species was 
thoroughly treated with derris and flour in equal parts by means of a 
shaker on March 1, one and three-fourth ounces of the mixture being 
used. On March 9 a thorough examination indicated that the lice 
were completely destroyed. All eggs were either hatched or collapsed. 

All of the calves in these tests were associated with other animals 
and the re-occurrence of specimens in some cases indicates that the ani- 
mal may have been reinfested from other stock. 

A test with derris and flour one to one was made on a dog heavily 
infested with the sucking louse, Linognathus setosus Olfers. The anima] 
was given a thorough treatment with one ounce of the mixture with 


‘Sodium fluoride has been found to have practically no effect on this species. 
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shaker can. Examinations two days after dusting and subsequently 
failed to reveal the presence of adults or young, thus indicating complete 
destruction. Three other infested dogs were dusted with much smaller 
amounts and all lice and eggs killed. The minimum amount tried 
on the above hosts was about two grams of a mixture of derris and corn 
starch (one to three). 


PRELIMINARY TESTS WITH DERRIS AGAINST LARVAE OF HyPODERMA 
LINEATUM 


A preliminary test of the use of an ointment consisting of one part 
derris to two parts vaseline applied to the holes of warbles in the backs 
of cattle indicates that this ointment is as effective as any other material 
used in this way. Five days after treatment all grubs were found to 
have been killed and the condition of the cysts was very satisfactory. 
A wash consisting of one pound derris, four ounces soap and one gallon 
water applied once with a brush to the backs of infested cattle killed 
practically all grubs. 


Use oF Derris AGAINST FLEAS 


Results from the use of derris against dog and cat fleas were surprising 
and extremely gratifying. A series of tests were carried out by Mr. 
H. P. Wood in a dog and cat hospital in Dallas. Dr. Allen Foster, 
the proprietor, very kindly cooperated in this work. Both dog and 
cat fleas (Ctenocephalus canis and Ct. felis) were present. 

In the first test which was begun-Oct. 28, 1918, three dogs were given 
a thorough treatment with undiluted derris with a dust gun. On the 
following day a single living flea was observed. On repeated examina- 
tions extending up to Nov. 10th no more living fleas were found despite 
the fact the dogs were associated with other infested individuals 

Four dogs of three breeds were given a thorough but rather light 
dusting with derris undiluted and no live fleas were found on them two 
days later. 

A series of tests with several breeds of dogs indicated that the minimum 
dosage necessary to completely destroy all fleas was .87 grams of a 
mixture of equal parts derris and corn starch per animal. When the 
quantity of derris was reduced to .2 grams one hundred percent kill 
was not realized. 

Following these preliminary experiments derris and corn starch in 
the proportion of 1 to 3 was applied to all of the animals in the hospital 
at the time—48 dogs and 9 cats. The material was put on along the 
back and neck of each animal with the thumb and finger. An average 
of slightly less than two grams per animal was applied. These animals 
were treated on Dec. 4 and subsequent examinations up to Dec. 10 
showed no living fleas. 
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In order to determine the results of the use of derris on dogs which 
were not removed from their flea-infested quarters, treatment was 
begun on three heavily infested animals. Dust was applied on all parts 
of the animal at the rate of one-half to two and one-half grams. In 
the case of one of these dogs all fleas disappeared after the second 
application and none were found subsequently. Probably the cool 
weather of December held the breeding in check, however. In the 
other tests live fleas were found about a week after each treatment and 
the number gradually increased until the next application was made. 
Three treatments, however, reduced them to comparatively few and the 
tests were discontinued. 

Several cats were treated with about three pinches of derris each. 
No injury whatever was observed to the hosts and the fleas were all 
destroyed, although where the cats had freedom some living fleas were 
picked up a few days after the application and apparently remained on 
the host. 

In one test puppies rather heavily infested with the sticktight flea 
(Echidnophaga gallinacea) as well as the dog and cat fleas, were each 
treated with one gram of undiluted derris. In a few hours dead dog 
and cat fleas began dropping off the hosts and the following day all 
specimens were dead, though many sticktights remained attached. 


SUMMARY AND CONCLUSIONS 


Derris powder is satisfactory as a destroyer of Mallophaga on chickens 
and cattle, but apparently not quite as effective on the latter as sodium 
fluoride. 

It is very effective against Anoplura on cattle and dogs, one treatment 
accomplishing the destruction of all stages. 

The results of its use against fleas on dogs and cats are probably 
most striking, very small amounts being sufficient to destroy all fleas 
present. 

It appears to be effective for lice and fleas when reduced with from 
one to ten parts of a carrier to one part of derris. 


Mr. H. A. Gossarp: Where can we obtain derris commercially? 


Mr. F. C. Bisuopp: There is no commercial supply now available 
in this country, but I believe, with a demand for the product, that it 
will be put on the market. I understand that an English chemical 
company is now producing it in the East Indies, and furnishing it as 
an insecticide in South Africa. It is said that they are in position to 
supply a considerable quantity of it. I don’t know that the supply 
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would be sufficient for all needs that may be created in time, but I 
am convinced that the production can be greatly increased, with the 
demand. 

Mr. H. A. Gossarp: What does it cost? 

Mr. F. C. Bisnopp: It costs about a dollar a pound, but perhaps it 
could be produced considerably cheaper. 

Mr. L. O. Howarp: How does this compare with pyrethrum? 

Mr. F. C. Bisnopp: With nearly all of the pyrethrum group, in the 
case of fleas at least, there is that stunning property which causes the 
fleas to come out and drop off, while with derris we get actual des- 
truction of them. Of course the destruction of the insect is important 
and in that derris is very effective. 

Mr. N. F. Howarp: Derris appeared to be superior to a good grade 
of pyrethrum against the Mexican bean beetle; however, we are not 
recommending either of these materials for practical use against this 
insect. 

PRESIDENT GEORGE A. DEAN: The next subject is “The Apple 
Sucker,” by W. H. Brittain. 


THE APPLE SUCKER 


(Psyllia malt Schmidberger) 
By W. H. Brittain, Provincial Entomologist for Nova Scotia 
PRESENT DISTRIBUTION 


The present known distribution of the apple sucker includes, Austria, 
Caucasus, Czecho-Slovakia, England, Ireland, Germany, the central 
and northern part of old Russia, Norway, Sweden, Denmark, Holland 
and lastly Nova Scotia, where its presence was first detected in 1919. 
It has also been recorded from Japan and France, but at the present 
time it is not known to be present or injurious in either of these countries. 
It is apparently found as far north as the apple will grow and seems to 
be most serious and abundant throughout the northern range of its host. 


Host PLANT 


The insect is recorded as breeding on the European Mountain Ash 
(Sorbus aucuparia) and it occasionally attacks pear and more infrequent- 
ly quince. From a practical standpoint, however, the apple may be 
considered the sole host. The fact that it has been reported from a 
long list of other plants is doubtless due to the habit of the adult insect 
of seeking shelter on other trees than its real host. 
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CHARACTER OF INJURY 


The injury is almost entirely the work of the nymphs, as the adults 
do no appreciable damage. Both leaves and blossoms are affected, 
the latter most seriously, since the insect prefers the blossom clusters 
for food. Badly infested blossoms shrivel and die and remain hanging 
to the injured trees for some time. The injury due to these creatures 
seems, however, to result entirely from the amount of sap withdrawn 
from the blossoms, there being an entire absence of that “poisoning” 
effect, that seems to result from the punctures of certain Miridae. 

Injury to the foliage falls in four general categories :— 

1. Brown withered leaves that may remain clinging to the trees 
throughout the summer. 

2. Green leaves that are sometimes shed in showers about the end 
of June in infested orchards, apparently due to the work of this pest. 

5. Yellow leaves which may begin to fall in mid-June and continue 
for several weeks. 

4. Similar injury to No. 3, but greatly aggravated, which seems to 
result from spraying injured trees with Bordeaux mixture or dusting 
them with copper-lime-arsenate dust. The work of the insect seems 
to render the foliage particularly susceptible to spray injury of this 
kind and orchards so treated sometimes present a much worse appearance 
than those left unsprayed. 

The insects may be present in large numbers without causing much 
apparent damage and we are as yet unable to predict what place it will 
eventually occupy as an apple pest 


Lire History 


The first emergence of nymphs from the eggs takes place when most 
varieties of apple are in the so-called ‘“‘mouse ear’’ stage, but on very 
late opening varieties such as Northern Spy, the buds may not have even 
begun to burst. On the other hand the leaves of the Transcendent 
Crab are well expanded. The insect hatches first on the earliest opening 
varieties, there being a difference of as much as four or five days between 
Gravenstein and Northern Spy, but the emergence does not correspond 
perfectly, by any means, with the state of development of the buds. 
The entire hatching period may extend over eleven days. In 1921 
the first individuals emerged just one week later than those of Ap/zs 
pomi De G. and just eleven days previous to those of Lygus communts 
Knight 

The nymphal stage lasts from thirty-one to thirty-six days, the emer- 
gence of other adults reaching a maximum about six days after the first 
individuals are seen and continuing for about eight days thereafter. 
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Mating takes place within two weeks after emergence and is observed 
throughout the remainder of the season, but no eggs are laid until late 
August or September and oviposition continues until freezing weather. 

The female prefers the wood of bearing trees upon which to lay her 
eggs, mostly upon the smaller fruit spurs or shoots. They are not 
laid with any regularity, but occur with great frequency on the uneven- 
nesses of the spurs, around bud-scale scars, among the pubescence of the 
young growth however. They are sometimes found, but much less 
often and in much less abundance, upon nursery stock. 


HABITS 


The young on hatching immediately penetrate the buds and seek 
the axil of the unfolding leaf where they remain until almost fully grown, 
when they may be found in the open ranged along the flower stalk, peti- 
ole or lowe: side of the leaf. They secrete a copious amount of clear, 
sticky fluid, which is surrounded by a whitish, opaque, waxy material 
secreted by a group of pores around the anus. This is often seen in the 
form of a thread with a globule at the end protruding from the insect’s 
body. In severe cases it drips from the trees on men or horses passing 
beneath. 

The adults feed but little and do no apparent injury. They have 
a tendency to spread out onto shade or forest trees surrounding the 
orchard until the acutal number in the orchard is greatly reduced, but 
return again to deposit their eggs. Orchards sprayed in the spring 
are soon reinfested by adults flying in from surrounding untreated or- 
chards. 


NATURAL ENEMIES 


No parasites are known, but numerous predaceous enemies, such as 
birds, ants, aphis-lions, etc. account for a certain number. This loss, 
however, is from a practical standpoint, insignificant 

A fungous disease (Entomoplhthora sphaerosperma) has proven much 
more effective over limited areas, practically wiping out the insect in 
certain orchards. The disease started in 1920 in a few very heavily 
infested orchards at the point of original discovery of the pest and was 
only effective in a few orchards immediately contiguous. 


CONTROL 


The control experiments may be considered under two headings :— 


1. The treatment of nursery stock to destroy the eggs. 


9 The control of the insect under orchard conditions. 
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PLATE A 
1, Twig showing condition of buds at time of hatching; 
2, eggs on a small section of apple twig; 3, single egg (x33); 4, 5, 
ti & 7, represent the first four stages of the nymph or immature 
insect (x33); 8, the fifth stage (x20); 9, adult female, summer 
coloration (x12); 10, the same, autumn coloration; 11, blossom 
cluster infested with nymphs and showing honey dew and wax 


secreted by insect; 12, greatly enlarged portion of young shoot, 


showing nymphs and one adult in place 
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THE TREATMENT OF Nursery Stock. The necessity of finding some 
suitable treatment to be given imported nursery stock known to be in- 
fested or suspected of being infested with the eggs of these pests, is 
one that occurs immediately to any official entomologist. 

Fumigation with hydrocyanic acid gas carried on in exactly the same 
way as for the San Jose Scale, with exposures varying from 1 hour to 
10 hours, have been conducted for the past two seasons. Those during 
the past season, though on a much larger scale then the previous one, 
are far less satisfactory, because not only a very large percentage of 
eggs failed to hatch on our check trees, but the hatching was also very 
irregular. 

However, the final result of all our work is to show that while a single 
hour’s exposure to hydrocyanic acid gas destroys a very large percentage, 
and in some cases all, of the eggs, some individuals have survived an 
exposure of nine hours to the same strength of gas. The indications are, 
however, that spring fumigation is more effective than fall fumigation. 
It may be said that other fumigants such as carbon tetrachloride, even 
at prolonged exposures, failed to give satisfactory results. 

Dipping the stock in various solutions was also attempted. In some 
cases we secured perfect results with certain of these mixtures, but in 
others under exactly the same conditions, a few individuals came through 
unharmed. As was the case with fumigation, the spring treatments 
were more effective than the autumn treatments, but the only material 
that gave perfect results spring and fall was 5% (by volume) emulsion 
of carbolineum. The liability of this compound to injure the buds, 
however, makes it doubtful whether it will ever find favor for this pur- 
pose, unless some one can devise a stable product of constant composi- 
tion, and of equal value as an insecticide, which will, at the same time, 
be harmless to the trees. Furthermore, dipping as a means of treating 
imported stock has many disadvantages, as compared with gas treat- 
ments. Not only is it very laborious, unpleasant, and not adapted to 
large shipments, but it leaves too much to the individual carefulness 
of the operator. Even should some treatment be found that proved 
effective in careful hands, it is a question whether this method would be 
adopted by any government as a means of treating imported stock. 

OrCHARD TREATMENTS. The control of the insect under orchard 
conditions may again be subdivided into (1) treatments directed against 
the egg or hatching young, (2) treatments directed against the nymph 


and (3) treatments directed against the adult. 

1. For dormant spraying we have obtained best results, so far, by 
spraying with the lime and salt wash recommended by Theobald (In- 
sect-Pests of Fruit, p. 162, 1909), consisting of 100 Ibs. lime and 30 
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Ibs. salt to each 100 gals. of water. This gave the best results when 
applied as late as possible before the eggs hatched. It is believed that 
the wash acts mainly as a mechanical barrier to the emergence of the 
young from the egg, but the salt probably exerts some direct effect also, 
since the omission of this ingredient lessens the effectiveness of the wash. 
In our experiments we usually made the application as soon as the buds 
showed the first sign of green at the tips. Later than this the leaf 
tips are likely to be more or less injured from the action of the salt. 

It is only by the use of the greatest care and thoroughness in covering 
every smallest twig with the wash that successful results are secured 
and, in practice, we have found it necessary to make two applications 
to preduce the desired effect. The fact that it is almost impossible 
to get on clay land so early in the spring with a heavy outfit is 
another disadvantage connected with this method. It is only one thata 
careful worker, situated on favorable land, can successfully employ. 

2. This insect is one of the most susceptible to sprays in the nymphal 
stage of any we have had experience with, provided the sorays are 
applied when the insect can be reached by them. It is useless to attempt 
control while the leaves are unfolding or while the flower stalks are still 
fastened together. To do so invites failure, for the insects cannot be 
reached by the liquid or dust. When the flower stalks have separated 
out, a careful spraying of nicotine sulphate, 34 of a pint to 100 gals. 
is most satisfactory. We have not as yet experimented with a reduced 
strength of this ccmpound, but believe that, provided a proper pressure, 
etc. is maintained, a weaker strength would be equally effective. 

We were also able to secure very satisfactory results from the use of 
nicotine dusts. To state the matter briefly, a dust containing 2% 
or more of nicotine sulphate (40% nicotine) with sulphur as a base gave 
only slightly poorer results than nicotine sulphate used asa liquid. The 
addition of lime to this mixture increases its effectiveness, but such 
mixtures gradually lose their strength and must be kept in air-tight 
containers. Clay used as a filler in place of sulphur gives a very in- 
ferior product, from an insecticidal standpoint. 

3. The long preoviposition period of this insect seems to offer, indeed 
to invite, attempts at control in this stage. We were surprised to find, 
upon making the attempt, that the different sprays and dusts employed 
against the nymphs could be used with equally telling effect against 
the adult. 

In addition to spraying and dusting we also made several trials of 
open air fumigation, after the manner reported to have given good 
results in Russia. 

Our experiments indicate that 360 lbs. to the acre of waste tobacco, 
free from inccmbustible material, will give good control under favorable 
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conditions. It is unnecessary to use hay as a starter for the fires, as 
they burn quite well without such assistance. We have used damp 
vegetation to prevent the material from blazing up, but it seems likely 
that watering with a sprinkling can would have the same effect and would 
shorten the work. The fires can be ignited most rapidly by the use of 
a torch. 

Numerous small fires are better than a few large ones. Where the 
latter are used on a still day, the smoke has a tendency to ascend directly 
upwards and be lost. It is of advantage also to have a number of 
heaps held unlighted in reserve, so that in the event of a wind suddenly 
arising or changing its original direction, these reserve heaps may be 
transferred to the windward side of the orchard. 

The fall of rain during the process is not particularly to be feared, 
since our experiments show that once started, the fires keep on burning, 
even through a heavy shower. It is not advisable, however, to leave 
heaps out long unlighted in the rain, as this will result in the extraction 
of a large part of the nicotine. The fires will have to be drawn together 
several times, as there is a tendency for a part of the outside of the heap 
to remain unconsumed. In fact, it is advisable to pick up the smaller 
fires by means of a fork and to add them to those burning more vigor- 
ously. 

It must be borne in mind, however, that success could only be hoped 
for in isolated orchards, or in cases where the operations covered a very 
large area. Furthermore, to further lessen the amount of reinfestation, 
it would be advisable to defer treatment as late as possible before ovi- 
position, viz., at the end of August. All our experiments, though suc- 
cessful in controlling the insect at the time were quickly reinfested from 
without. Only by cooperative efforts over a very large territory could 
one even look for good results from this method. 


Mr. W. E. Britton. I would like to ask if dusting with nicotine 
was tried’? 


Mr. W. H. Brittain. It was, and we found that if done at the right 
time, it was very effective. That is not mentioning the cost at all. 
It is a very easy insect to kill, either by dusting or spraying and either 
in the adult or nymphal stages may be used. 


PRESIDENT GEORGE A. Dean. The next paper is “Spray Schedule 
for Red Bugs in Pennsylvania,” by S. W. Frost. 
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THE FALSE APPLE RED-BUG (LYGIDEA MENDAX) IN PENN- 


SYLVANIA 
By S. W. Frost, State College, Pa. 


The apple red-bugs are destructive insects in all apple sections of 
Pennsylvania. In spite of thorough spraying many orchardists have 
reported a failure to reduce appreciably the amount of injury by these 
pests. In view of this situation a study of the seasonal activities of the 
red-bugs was made with the result that the eggs were found to hatch 
somewhat earlier in most years than was generally supposed. (ur 
records for a five year period confirm the earlier observations and it is 
now obvious that the pink spray comes too early to control the false 
red-bug. 

The apple red-bugs were first noted as pests in Pennsylvania in 112 
when they were numerous enough to attract attention by the orchardists. 
Since that time they have increased rapidly in numbers and damage due 
to their work has been reported from all sections of Pennsylvania where 
apples are grown. During 1918 the damage in some orchards of Penn- 
sylvania was as much as 80 percent. In 1919 there were few orchards 
in which susceptible varieties of apples were grown that did not suffer 
a greater or less amount of injury. The season of 1920, however, was 
notable for an overwhelming outbreak of the pests in Pennsylvania. 
During 1921, likewise, the amount of injury ran bigh in some orchards 

Since the publication of Professor C. R. Crosby’s bulletin on the 
Red-bug, there has been no extensive work published on these insects 
to guide the fruit growers in their attempts to control the pest. The 
discovery in recent years in Pennsylvania, as well as other Eastern states, 
of certain facts regarding the life history and activities of these insects 
lend valuable suggestions for better control practices and noticeabh 
hange the original recommendations. 


SpecIES CausiInG Injury TO APPL! 


As in other Eastern states, two species of Red-bugs have been found 
in Pennsylvania attacking the avple; the true red-bug, Heterocordylus 
malinus Reut.,and thefalse red-bug, Lygidea mendax Reut. The former 
species is not abundant in Pennsylvania and is not as injurious as the 
false red-bug. Heterocordylus malinus Reut., therefore cannot be 
considered at present as an injurious pest of apple in our state. Until 
the true red-bug is found more abundant, the timing of the spray appli- 
cations should be made according to the habits of the false red-bug, 
Lygidea mandax Reut. 
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SEASONAL ACTIVITIES OF THE FALSE RED-BUG 


The nymphs hatch shortly after the time that the color is showing 
in the cluster buds. From records taken during the years 1917 to 1921, 
it appears that in Pennsylvania the hatching of the red-bug eggs occurs 
after the pink condition of the buds. No nymphs were observed 
during these years before the blossom pink. During the unusually early 
spring of 1921, the relation of the hatching of the nymphs and the 
development of the buds remained the same and the eggs did not hatch 
until a considerable time after the pink condition of the flower buds. 

The investigations of five consecutive years have been summarized 
on the following chart. During this period there were four normal 
In 1921 conditions as 1egards the bud development were ex- 


years. 
The data secured during this abnormal year add con- 


tremely early. 
| 
| 
| 


| 
Fig. 2™ Apple red-bug, Lygidea mendax Reut.; chart showing length of nymph- 
al stage during five successive years. 


siderably to the value of the chart as it shows very clearly that the same 
relation of bud development and insect activities exists even under 
extreme conditions. The horizontal broad, black lines indicate the 
length of the nymphal stage of the false red-bugs from the hatching of 
the first nvmphs to the transformation of the first adults. The activities 
of the nymphs would therefore extend over a longer period than indi- 
cated by a single line for any particular year. The nymphal periods 
are based entirely on field conditions in a number of orchards. No 


— 
| 
| | | | 
} 917 
1918 1916 | 918 
1919 19 
i 
Til 
| 
| 
| 


104 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 15 


rearing work was done, but a careful search was made each spring 
for the earliest appearance of the nymphs. A large number of 
them were collected from time to time throughout the spring 
and summer and brought into the laboratory for the determination of 
the species and the several instars. The vertical lines for the blossom 
pink, petal fall and cluster apple applications were secured from actual 
spraying dates from six to ten orchards during these vears. During 
1917, 1918 and 1919 the dates for the applications were practically the 
same and represent normal years. In 1920 the various sprays were 
applied somewhat later than during the preceding vears while in 
1921 the season was much advanced and the sprays were applied from 
three to four weeks earlier than usual. 

The data on the chart has further been corroborated by spraying 
experiments conducted in various orchards throughout the state. Dur- 
ing the spring of 1920 a number of tests were made in various apple 
growing counties to ascertain if spraying in the petal fall and the cluster 
apple periods would reduce the damages from red bugs. These sprayings 
gave uniformly good control and the resulting injuries were small. 


TIMING OF OPERATIONS 


Two sprays are necessary to secure the most satisfactory control of 
red-bugs. The apple growers should watch for the first indications of 
foliage spotting by the nymphs and when this becomes noticeable pre- 
parations should be made to combat the pest in the following two 
sprays. In ordinary seasons these will be the Petal fall spray, when two 
thirds the petals have fallen and the Cluster apple spray which is two 
weeks later or when the young apples are the size of hazelnuts. 


Adjournment. 


Common Names of Insects: —The Committee on Nomenclature of this Association 
has prepared a list of about 1,000 insects, giving both common and scientific names. 
More than 300 common names have already been adopted by this Association, and 
the other 700 are now under consideration by the Committee. This list or a portion 
of it will be submitted to certain entomologists experienced in editorial work, former 
members of the Committee and specialists in the different orders. The whole list or 
any part of it will also be sent to any member on request who will carefully examine 
it and make suggestions looking toward a greater stability in common names of 
insects. The Chairman of the Committee on Nomenclature is Doctor Edith M. 
Patch, Agricultural Experiment Station, Orono, Maine. 
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REPORT OF MEETING OF COTTON STATES ENTOMOLOGISTS 
Dallas, Texas, Nov. 30—Dec. 2, 1921 


The meeting was called for the purpose of discussing the present status of the 
Camphor Scale, Mexican Bean Beetle, Pink Bollworm, Sweet Potato Weevil and 
Argentine Ant. The following representatives were in attendance at the various 
meetings: Drs. W. D. Hunter, C. L. Marlatt, Karl F. Kellerman and Geo. B. Sud- 
worth of the Federal Horticultural Board, Messrs, E. R. Barber, F. C. Bishopp, 
J. E. Graf, W. E. Laake, Oscar Pool, K. H. Townsend and R. W. Wells of the Bureau 
of Entomology, Dr. W. E. Hinds, State Entomologist, Ala., Dwight Isely, Ark. 
Experiment Station, Geo. G. Becker, Ark. Plant Board, W. E. Anderson, La. Depart- 
ment of Agriculture, T. H. Jones, La. Experiment Station, H. H. Kimball, Miss. 
Plant Board, C. E. Sanborn, State Entomologist, Okla., G. M. Bentley, State Ento- 
mologist, Tenn., R. E. MacDonald, E. E. Scholl, J. M. Del Curto, J. M. Worsham, 
and J. S. Woodard of Texas Department of Agriculture, Dr. M. C. Tanquary, S. W. 
Bilsing and J. S. Reinhart of Texas A. & M., W. B. Lanham and R. R. Reppert 
Division of Extension, Texas A. & M., Hon. Harry Wilson, La. Commissioner of 
Agriculture, Hon. W. Perkins, La. Pink Bollworm Com., Hon. Geo B. Terrell, 
Commissioner of Agriculture of Texas. 


METHODS FOR STUDYING INSECTS AFFECTING LIVE STOCK 


The party spent a very interesting morning in the Dallas laboratory of the U. S. 
Bureau of Entomology, where Mr. Bishopp and his associates explained the various 
projects under investigation. There were general discussions on laboratory and 
office record systems, on photographic methods, and on systems for filing and 
recording alcoholic material in which the Bureau methods were thoroughly 
discussed and demonstrated. Various fly traps were studied and their merits 
and demerits pointed out. Mr. Bishopp gave us an interesting talk on the use of 
traps under range conditions and also explained the reaction of various species of 
flies toward various baits. Dried egg, according to Mr. Bishopp, is the best all- 
around bait for a number of species of flies which are of economic importance to the 
stockman. It is suggested that the southern entomologist may get some information 
of great value to them if they will write to Mr. Bishopp for information 
on the use of this bait. 

The formal session of the Cotton States Entomologists was opened at 3 P.M. at the 
Jefferson Hotel. Dr Hinds presided. The first paper on the program was on the 
Camphor Scale, by Mr. E. R. Barber of the Bureau. 


THE CAMPHOR SCALE SITUATION 


Mr. Barber pointed out that we knew practically nothing about the camphor scale. 
The pest is known to occur in Japan on citrus stock but it seems to be of little economic 
importance there. Outside of Japan the pest is not known to occur at any place 
other than New Orleans. This insect is supposed to have been introduced by N. 
Cook & Son, rose specialists of New Orleans, in a large shipment of roses from 
Alhambra, California. 

The rapid spread of the pest has been very striking. It was discovered August 4, 
1920 by Mr. Barber on some camphor trees in front of his home, not far from the 
Cook nursery; the scale was found on every species of plant around theplace. The 
following spring the scale had spread to 27 blocks, with the original infestation as a 
center. Later there was a severe storm and it was found that scales were blown to 
a point two miles away from the original infestation. 

In June 1921 the city of New Orleans appropriated $5,000 for eradication. This 
was later increased through various means to $15,000 and later the state made an 
appropriation for eradication. The first step consisted in making a survey to ascer- 
tain the amount of infested territory, which was about four square miles. There 
were about seven or eight nurseries in this territory and to these nurseries 148 isolated 
infestations in the rest of the city were definitely traced. Alatersurvey turned up 200 
more infestations. All told 450 isolated infestations were found outside of the original 
infested area and these were cleaned up. The isolated infestations discovered in the 
first survey were traced without exception to nurseries in the infested area. All of 
the balance occurred along paved and much traveled streets which passed through 
the infested area. It appeared thatthe latter infestations were spread maliciously. 

A long series of experiments were carried on to determine a satisfactory spray. 
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Lime sulphur, miscible oils and numerous other preparations were tried without 
success. Finally a 2% emulsion consisting of fish oil potash soap and 
Junior Red Engine Oil (a Standard Oil Product) was found to give 100° control. 
All of the trees in the infested area were defoliated by pruning out all branches and 
limbs which had leaves on them and the trees were then throroughly sprayed. As 
an indication of the efficiency of the treatment, in 89 examinatfdns out of 100, made 
30 days after spraying no live scales were found. Three of the four square miles to 
be treated have been covered. It is planned to spray twice a year. 

Mr. Barber now has two men who are turning out 1000 gallons of concentrated 
emulsion a day. The following formula is used: Potash fish oil soap, two pounds; 
Junior Red Engine Oil, two gallons; water, one gallon. The soap water is brought to 
boil with live steam, oil is added and the mixture boiled for five minutes. It has to 
be pumped twice before a satisfactory emulsion can be obtained. The concentrate 
costs 25c a gallon, which makes it cost Ic a gallon of solution ready to spray 

In marked contrast to the resistance of this scale to various spray materials is its 
susceptibility to a gas. The gas from one ounce of NaCN to 1000 cubic feet 
kills all scales. The fumigating was dane at a temperature of 85—92 degrees Fahren- 
heit. It was found that plants with flowers and leaves on could be exposed to this 
dosage for one hour without being damaged provided that they were put in the 
shade after the treatment. 

Very little is known concerning the biology of the pest. The scales settle within 
a few hours after they are hatched. The males are always on the leaves and the 
females on the twigs. The females deposit from 200—250 eggs over a period of 
about one month. The unusually large scale of the overwintering female as compar- 
ed with the summer form is interesting. It is considerably larger than is necessary 
to cover the body of the insect. Ants have been noticed in considerable numbers 
around infested trees and are doubtless factors in the infestation. So far about 8 
species of parasites and predators have been found to prey on the species but it is 
doubtful if they cause 2°; mortality. The insect is not known to be a carrier of 
disease. 

The extremely toxic effect of this scale on most of our plants is of greatest importance. 
Only a few scales on a twig will cause defoliation. Trees have been known to be 
killed six months after they were attacked. Camphor, fig, rose, hackberry, elm, 
citrus and many other hosts are extremely susceptible to attack. The list of known 
hosts covers 172 species of plants. It seems certain that its noxiousness is by no 
means confined to tropical and semi-tropical plants and it must certainly be regarded 
as a potential pest of the first magnitude, for latitudes north of New Orleans until 
it can be definitely established that the climatic conditions there are such that the 
scale cannot thrive. 

The quarantine work in connection with this insect was discussed by Mr. Barber 
and Mr. Anderson. The quarantine includes all territory within a radius of 20 
miles around New Orleans and has been effective since June 1921. No certificates 


are granted to any nursery located in this territory. All nursery stock from this 


territory must be inspected by a state inspector and must be fumigated by him 
No nurserv stock whatsoever is allowed to move out of the infested territory and 
nurseries located in this area are now out of busine Every nursery 


in the quarantine area is inspected once every thirty days. There is thus a 
quadruple protection in the fact (1) that all nurseries in the infested area are out of 
business. (2) No blanket certificates are granted to any nurseryman within a radius 


of 20 miles of the infestation, (3) all stock in the quarantine area and not in the 
infested are ms Beet | inspected b tate inspector and is then (4) fumigated by this 
inspector. All post office clerks and agents of common carriers are we 1] informed on 


the regulations. 

Mr. Anderson stated that they were now at work tracing shipments of plant 
products which went out of the infested area before the infestation had been dis- 
covered but that the work was progressing slowly on account of the lack of funds. 
He suggested that other states might be able to render help in some sort of a coopera- 
tive capacity for hastening this work. Three infestations in Mississippi have been 
traced to New Orleans but they have been stamped out. 

It was generally agreed that “Camphor Scale” was not a very appropriate name 
for this pest in that the insect attacked a large number of hosts among them being 
all species of fruit trees, as well as oak, hickory, hackberry, elm and numerous other 
hosts. Those having a more appropriate name to suggest should communicate with 
the committee on Nomenclature of the American Association of Economic Ento- 


mologists. 
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THE MEXICAN BEAN BEETLE (Night Session) 


At this session Dr. Hinds gave an illustrated talk with a most unusual set of slides 
showing the Mexican bean beetle in all of its stages and Mr. Graf discussed the spread 
of the pest, work with insecticides, and the result of effort to find natural enemies. 

Many of the illustrations appear in Dr. Hinds’ bulletin on the Mexican Bean Beetle 
and in the same bulletin is a thorough discussion of the life-history and habits of this 
pest. In Alabama there were four generations of the insect in 1920. In 1921, although 
there was ample time for the development of a 5th generation, it did not appear. 
In 1921 Dr. Wickham left Alabama when the infestation was at its crest and when he 
arrived at the high elevations in Mexico to collect parasites he found that this pest 
had practically disappeared for the season. In New Mexico the insect has but two 
generations a year. It is thought that the cool nights might possibly cause a chemical 
change in the leaves which may cause breeding to stop. 

The discussions of Dr. Hinds and Mr. Graf showed that the pest was evidently not 
at all settled to eastern conditions. In 1920 it migrated at the end of the season 
whereas in 1921 most of its migrating was done in early summer. 

Dr. Hinds pointed out that an important fact in considering the possibility of 
spreading this pest in shipments of nursery stock is the fact that a female fertilized 
in the fall may winter successfully and deposit fertile eggs the following spring. New 
infestations may thus be established by transporting a single hibernating female to 
a new locality. 

It now seems certain that the insect was introduced into Alabama in shipments of 
alfalfa hay from Utah. Dr. Ball states that before the war the bean growing area 
in Utah wasisolated from the alfalfa growing regions but during the war it became 
profitable to grow beans in the alfalfa regions and for the first time the beetle had an 
opportunity to be carried out of the state in alfalfa hay. It was at this time that it 
was carried to Alabama. 

In regard to host plants, mung beans and velvet beans seem to be rather resistant 
to this insect. Beggar weed seems to be a favorite host. Cowpeas seem not to 
be attacked ordinarily until they are 20—30 inches high, according to Mr. Graf. 

Dr. Hinds has reared the insect through all its stages on alfalfa and velvet beans. 
It will feed on non-leguminous plants when it is starved to it. The insect is primarily 
a leaf feeder though it will feed on the pods when the leaves are gone. In order of 
their susceptibility to the Mexican bean beetle Dr. Hinds places the legumes as 
follows: (1) kidney beans, snap beans and corn-field beans, (2) lima beans, (3) 
cowpeas and (4) soy beans. 

The destructiveness of the pest is well known to all southern entomologists who 
have followed the history of the pest. Dr. Hinds states that in 1919 a farmer near 
Birmingham made $400 on an acre of late beans. The following year he planted two 
acres the first week of August, had to plow them under the first week of September, 
and did not get enough beans to can for home use. This case is quite typical. The 
insect will cause a 75°) loss to the bean and pea crop of the territory infested. 

According to Mr. Graf control of the insect by the use of arsenicals is very difficult. 


The stable arsenates are not effective. They seem to pass through the digestive 


tract of the insect before they can be acted upon. On the other hand the insec- 
ticides which are effective against the insect are very injurious to the tender foliage 
of legumes. In hot dry weather effective insecticides can be used without injury but 


if the weather is humid, injury will result. The most stable forms of calcium and lead 
arsenate will strip the vines. If this pest is to be contr lled by the use of insecticides, 
a new one will have to be used. 

Control by the use of natural parasites is equally unpromising. After seven weeks 
in Mexico, Prof. Wickham found only one parasite, a Tachinid parasite which attacks 
the adult beetle. This was found quite by accident. 

The present range of the insect in the South includes 36 counties in Georgia, 34 
counties in Alabama, 34 counties in Tennessee, and 2 counties each in Kentucky, 
North Carolina and South Carolina. 


SWEET Potato WEEVIL ERADICATION(Morning Session, December 1) 


This subject was discussed by Mr. J]. E. Graf. It was pointed out that the sluggish- 
ness of this insect made it an easy subject for eradication. The matter of eradication 
is not a technical one but is rather a problem of thorough extension work with a view 
to getting farmers of the infested area to co-operate Where one can control the 
planting seed and slips which are used in the infested area and can combine this with 
clean culture, the problem of eradication has been solved 
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The method used in Mississipvi and Florida of supplying slips has given some trouble. 
The farmers in the infested area depend upon sweet potatoes for much of their food 
and when bedding time comes they are afraid to wait for slips which the plant board 
promises to send them later. For this reason many out-law slip beds are planted. 

In one case nine reinfestations were traced to an out-law slip bed. Instead of 
supplying slips as in the past, the farmers will be supplied their sweet potatoes.and 
will be allowed to bed them down for their own supply of slips. 

The eradication work has involved, all told, about 900 farms. In Florida only 
30 infested premises remain out of 300. In Alabama eradication is complete in 
practically all areas where potatoes are grown commercially. The largest amount of 
eradication work is still ahead. In Texas the weevil occurs more or less generally 
in all that territory east of a line drawn due north of San Antonio and extending to 
the Red River. It might be of interest to state here that Mr. Sanborn said that 
he had recently found the weevil at Antlers, Oklahoma and Mr. Jones stated 
that it had reappeared at Shreveport, Louisiana. 

One of the difficulties of eradication work was to complete it after the weevil had 
become almost exterminated in an area. When weevils have been reduced to the 
extent that they no longer cause any damage farmers lose interest in the work. 
Thus it is practically necessary to visit infested farms at least once a week. The 
inspector virtually supervises the growing of seed potatoes for the entire season. 
Extension work should be more vigorously pushed in connection with eradication 
and farmers should be thoroughly impressed with the destructiveness of the pest. 

There are two times of the year to scout for the weevil. One is in the fall at harvest 
time, the other in the spring when the potatoes are to be bedded. _In the fall the pest 
is detected by tearing the vines apart; in the spring in the potatoes. During the 
time that potatoes are in curing, development of the weevil is doubtless accelerated. 
Wild morning glories are known to harbor the pest. In general any large rooted 
morning glory will make a good host. Of greater importance than the abundance of 
wild hosts is climate. But for this Mr. Graf thinks that the pest would be destructive 
in California. 

In regard to the size of a safety zone around an infestation, five miles is considered 
ample. The biggest factor is preventing the weevil from being carried from one 
place to another in seed. The ordinary “visiting distance’’ is not more than about 
five miles for the average farmer. Inspection of potatoes for the weevil at harvest 
time is considered worthless. 

ERADICATION OF THE ARGENTINE ANT 


Mr. Barber discussed the life-history and habits, economic importance, method s 
of control, including the making of the poisoned bait and application of same. The 
control of this pest is fraught with many technicalities. Eradication work should 
be carried on under the immediate supervision of an entomologist and the entomologist 
will do well to get instructions from Mr. Barber. 

The economic significance of the Argentine Ant is so overwhelming and the control 
measures have been so thoroughly worked out that entomologists should find eradi- 
cation work to be an unusually profitable project. Fortunately it can be accomplished 
at a small cost and the funds can, in most instances, be raised locally. A few carefully 
conducted eradication problems will do much to popularize entomological work 

The Argentine Ant causes at present an annual loss of not less than $25,000,000. 
It has been conservatively estimated that this is only about 1° of what it is capable 
of doing. In orange groves and sugar plantations its injury comes indirectly. Its 
presence in orange groves is noticed by a large increase in infestations of all kinds of 
scale insects which under normal conditions are not an economic factor. In sugar 

lantations mealy bugs become unusually injurious. In cities shade trees are killed 
- scale insects which are hardly noticed before the appearance of the ants. 
In the citrus growing area which is infested by the ant, groves have been planted over 
and over again only to be killed out by scale insects which become abundant because 
their natural enemies are being kept away by the ants. In addition to these losses 
there are heavy losses to food preducts in storage. It is almost impossible to raise 
chickens or keep bees in infested areas. 

Eradication is now being carried out in New Orleans and Baton Rouge on a large 
scale. About 150 cans of poison are being used to a city block. The complete cost 


for one treatment is about $12.00 a block. Funds for this amount can usually be 
secured without any difficulty. Eradication can be done in the fall or in the spring 
but the best time is from about August 15 to October 15. After the first year the 
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work should be followed up for twoor three years following, using about 4% the number 
of cans used in the first campaign. Complete eradication is considered entirely 
possible. The best can used for the syrup is the stock shrimp can holding about 6 
ozs. They are bought with special lids. 

In scouting for the Argentine ant first look around in the wholesale districts where 
freight is being loaded and unloaded. Then look at trees. Trees in infested areas 
can usually be seen 16 to 18 feet away by one who has a trained eye. They are 
usually badly infested with scale insects and the characteristic movements 
of theantscan be observed. Mr. Bishopp says that the Argentine ant has a character- 
istic odor and _ this was confirmed by Mr. Kimball. When the edge of the infested 
area has been found it is an easy matter to trace out the area. 

Fully one-half of successful eradication depends upon the preparation of the syrup - 
An ordinary druggist cannot be depended upon and evena chemist is likely to be care- 
less. Syrup is being made for New Orleans, Baton Rouge and other southern cities under 
Mr. Barber’s supervision and can probably be purchased for about 65c a gallon. 
A number of firms have been making ant syrup, charging as high as $3.00 a gallon for 
it, but their products are not dependable. 

Campaigns have often been discourged by local druggists and others who have 
been making money in the sale of proprietary compounds and they have dissemi- 
nated propaganda stating that children have been poisoned by the syrup. In con- 
ducting eradication campaigns this sort of propaganda should be headed off and 
the methods of eradication discussed carefully in advance. 


Cotton SEED STERILIZATION (Afternoon Session) 


Cotton seed sterilization, according to Mr. R. E. MacDonald, should be put into 
practice by every southern state as an added precaution against the spread of the 
pink bollworm. It is believed that sterilization can be developed to the point 
where practically 100% of the worms can be killed; 98° of the worms are being 
killed with seed temperature at 130° F. 

Mr. MacDonald's figures were based on investigations which he had conducted 
and on investigations which were conducted by the Bureau. It was found that seed 
could be heated to a temperature of 170°F. and held at that temperature for an hour 
without hurting the seed. Moreover the heat treatment apparently improved 
the germinating quality of the seed. Egyptian workers consider that 162° F. is a 
safe temperature for seed. 

It was found that the thermal death point of Pectinophora larvae was between 130 
and 145° PF. 


130° F. for 45 min. killed 100% 
130° F. for 30 min. killed 62.5% 
135° F. for 35 min. killed 100% 
140° F. for 20 min. killed 100% 
145° F. for 10 min. killed 100% 


The above temperatures are the temperatures which the seed mass actually reached. 
To attain these temperatures it was of course necessary to have the oven much hotter 
as heat penetrates the seed mass very slowly. This was thoroughly demonstrated 
by MacDonald in a number of experiments. It was found that with the temperature 
of the oven at 239°F. it took five minutes to raise the temperature of the seed mass, 
two inches deep, from 73° F. to 82°F. With the oven at 275° F. it requred 45 
minutes to raise the temperature of the seed mass at four inches deep from 73° F. 
to 140° F. 

To heat effectively a machine must be devised which will keep the seed stirred up 
so that the seeds will be isolated one from the other and which will heat the seed to 
the required temperature in not more than about five minutes. A sterilization 
apparatus requiring longer than this would not be practicable. The sterilizer must 
be carried as a continuous process of ginning. In the sterilizers which it is planned 
to put in effect in Texas the seed will be heated to much higher temperatures than 
is done in Egypt. The seed mass when it leaves the machine should be about 140° 
F. In addition to the high oven temperature the seed will be subject to a continuous 
and somewhat protracted high temperature on account of massing and retaining 
the heat after it leaves the oven because of the numerous air spaces between the 
fibers. 
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Several types of machines have been devised in Texas. One type consists of a 
series of belts upon which the seeds are spread out one layer thick and carried through 
the oven several times. Belt number one carries the seeds the full length of the oven 
and drops them on belt number two and so on. Another type consists of a sheet 
iron revolving drum about three feet in diameter and ten or more feet long, the flanges 
on the inner circumference, which carry the seed to the top and drop them down 
continually over a number of radiating steam pipes which revolve with the drum. 
A third type is now in process of manufacture by the Ryland Company of Austin. 
It consists of a series of cut flight conveyors operating inside an insulated steam oven. 
The upper conveyor carries the seeds the full length of the oven and delivers them to 
the next conveyor which in turn carries them to the next conveyor and so on. 

The different types of machines will be taken to Mexico, tried thoroughly and if 
successful, attempts will be made to ultimately require all cotton gins to be equipped 
with sterilizers. 


Pink BOLLWORM SCOUTING 


Mr. K. H. Townsend gave a report on the progress of pink bollworm scouting con- 
ducted by the Federal Horticultural Board under his supervision. His work is 
summarized in a report which may be had on application to the Houston office. 
In the same report is a record of the tracings of all Carlsbad seed. Another report, 
“Summary of the Pink bollworm Situation” released by the Federal Board of Hort- 
iculture under date of November 26 should also be in the hands of all southern ento- 
mologists. 

Scouting work is begun each year at the southern end of the cotton helt and the 
scouts moved northward as the season advances. Whenever aninfestation is found, 
tracing is done at once by the central office and new scouting points are included in 
the itinerary. Scouting is begun at Brownsville atout June 15. 

On October 6 scouting was begun at Ennis and after only about two weeks an 
infestation was found about three miles south of Ennis. Carlsbad seed has been 
planted south of Ennis as far as Kaufman County. During the three weeks following 
the infestation four more infested fields were found. Scouting was carried out in all 
directions from the infested centers but no more pink bollworm was found. 

A few weeks later an infestation was found at Marilee. The infestation occurred 
on the Collins-Grayson county line and occurred in two fields. It arose from flights 
of moths which emerged from Carlsbad seed which had been stored in a gin house, as no 
infested seed has been planted. 

About two-thirds of the places getting suspicious Carsbad seed have Leen scouted 
to date. Fifty scouts are now in the field. All ginning territory around Marilee 
is considered dangerous for another year. At Ennis the scouts put in at the rate of 
one man a day per % acre. 

In the Carlsbad area (including four towns) infestations were found at each place. 
‘ The infestation is regarded as being generally distributed over about 15,000 acres. 

It is expected that scouting will pe completed at all suspicious points which need it 
There is still scouting to be done in Texas, Oklahoma and Louisiana. 

Mr. MacDonald then discussed some observations made on his Mexican trip. 
Damage from the pink bollworm ran all the way from 5% to 75°. In some places 
the boll weevil and the pink bollworm caused a total loss. In one field at Torreon 
90% damage was noted. 


GENERAL DISCUSSION ON COTTON DUSTING 


Mr. MacDonald made the statement that where cotton had been dusted for the 
boll weevil he found the bollworm (Chloridea obsoleta) to be much more severe than 
where dusting had not been carried out. Plant lice were also much more severe. 
He ‘attributed the presence of large numbers of 7 lant lice to the fact that predators 
had been poisoned. 

Mr. Bishopp verified these findings. He attributed the increase in bollworms to 
the fact that predators which ate the eggs of this species had been killed. Mr. 
Reinhart also verified the statement made with reference to the abundance of plant 
lice, and stated that it was at a time when it was hot and dry and when heavy plant 
lice infestations were not to be expected. It was noted that hymenopterous parasites 
were still at work, however, though there was a marked decrease in the number of 
Coccinellids. 


‘ 


February,'22] COTTON STATES ENTOMOLOGISTS PROCEEDINGS 111 


Mr. Reinhart’s experience led him to the conclusion that it did not pay to dust 
this year. In one case his dusted plots yielded no more than the check and in another 
instance there was a 30% increase as a result of dusting. He had to put on 8 or 9 
applications to put down the infestation. 

Dr. Hinds thinks it pays to dust early in the fruiting season and when the weather 
is rainy. In hot dry weather it will not pay. Four or five applications under the 
proper conditions will be profitable. As far as failure of dusting to control bollworms 
is concerned Mr. Bishopp thinks that applications have not been made on time. This 
should be done within two or three days after hatching of the bollworms begin. After 
that time the worms can not be reached. Theoretically this period is about the time 
when the field corn begins to harden. 

MovING Pictures ON INSECTS AFFECTING LIvE Stock (Night Session.) 


Mr. Bishopp gave us four interesting and highly entertaining reels illustrating 
Stable Flies, Horn Flies, Screw Worms and Ox Warbles. 

Each reel showed characteristic habits and poses of the species of flies, which 
were illustrated, the mouth parts, stages of the insects, how they affected stock and 
methods of control of each species. Model traps were shown and methods of opera- 
tion for each species were illustrated. Proper stacking of straw to prevent breeding 
of stable flies was shown. The treatment of screw worm infested sores 
and the destruction of carcasses was illustrated in connection with this pest. 
By far the most interesting reel was the one illustrating the Ox Warble. Every 
southern entomologist who has occasion to do extension or teaching work should make 
an effort to borrow this reel from the Bureau. The subject is handled in a very 
entertaining and most popular as well as a very forceful way. Incidentally ox warble 
eradication offers a most fruitful field for the entomologist’s consideration. 


EXTENSION ENTOMOLOGY ( Morning Session, Dec. 2) 


An informal discussion was carried on for about an hour before the pink bollworm 
hearing, during which extension entomology was discussed. The feature of 
the discussion was a plan submitted by Mr. Anderson in which he proposed to 
divide the state of Louisiana into eight or nine districts. In each district there 
was to be a competent entomologist who was to conduct not only inspection 
and quarantine work but also extension work. He was to inspect all nursery stock 
and other plant products of his district and was to be in complete charge of all regulatory 
work. In addition to this he was to give expert advice and help to the county 
agents in his district. This work was to be divided into four seasons. In the winter 
the work would consist largely of inspecting nursery stock and of making plans for 
spring and summer. In the spring and summer demonstration spraying would 
take up much time as well as regulatory work along this line During this 
same period there would be sweet potato weevil eradication and in due time Argentine 
ant eradication. 

It was generally agreed by all those present that there was a very fertile field 
along the lines suggested by Mr. Anderson. 

Mr. Reppert was of the opinion that an extension entomologist could not afford to 
jeopardize his work with the regulatory work as in all regulatory work much hostility 
is engendered. It is also doubtful if men working under Government funds could be 
allowed to do regulatory work. Under the conditions which obtain in Louisiana, 
however, the plan is workable 

The balance of the day was spent in connection with the pink bollworm hearing. 
Most entomologists have by this time received the resolutions passed at that hearing 
and it is thought that these resolutions will form the basis for the future policy of the 


Federal Board of Horticulture in the eradication work. 
G. BECKER, Secretary 


RESOLUTIONS 

Passed by the Cotton States Entomologists in session at Dallas, Texas, November 
30 to December 2, 1921. 

WHEREAS, the cost of eradicating the pink bollworm is insignificant in comparison 
with the economic consequences to the whole United States as a result of the permanent 
establishment of the pink bollworm in the South, and 

WuHereas, the eradication work of the Federal Horticultural Board cooperating 
with the States of Louisiana and Texas through the maintenance of non-cotton and 
regulated zones has, in our judgement, showed that this pest can be eradicated, and 
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WHEREAS, there is necessity for further immediate investigation of the possible 
occurrence of the pink bollworm at several suspected points in the cotton belt, and 

WHEREAS, it is our belief that sterilization of cotton seed, regardless of where 
grown, would be an important protection in preventing the spread of the pink bollworm; 

Be it therefore resolved, that we urge upon Congress and upon the legislature 
of the different southern states the appropriation of ample funds to assure 
prompt investigation of all suspicious reports of the presence of the pink bollworm 
and of providing, without delay, for the immediate creation of non-cotton and reg- 
ulated cotton zones where necessary. 

Be it further resolved that the eradication of the pink bollworm through 
the maintenance of non-cotton and regulated zones be not only continued as at present 
but extended without delay wherever the result of scouting work shows this to be 


necessary. 

Be it further resolved that thorough pink bollworm scouting covering all 
possible points of infestation should be completed in time this year to include 
additional areas in the non-cotton and regulated zones next season for all additional 


areas where the pink bollworm is found. 
Be it further resolved that we urge the adoption of compulsory cotton seed 


sterilization to the end of reducing the danger of the possible spread of this pest. 
M. C. TANQUARY 


Geo. G. BECKER 
H. H. 
Committee on Resolutions 


Scientific Notes 


Notes on Stictocephala festina. In the detailed account given of this pest as 
published in the Journal of Agricultural Research Vol. iii, No. 4, it is pointed out that 
the insects had not been found above 3868 feet. During the summer just past the 
insects were found quite abundant near Prescott, Arizona, at elevations of 5400 
feet. 

In the account above cited injured alfalfa plants are spoken of as yellowish in 
appearance. In the Verde Valley and vicinity, Arizona, affected plants generally 
have a bluish or purplish color. In the late summer or early fall fields are common 
with scarcely a shoot free from this discoloration. I have found arather large percent 
of the girdles or cankers infected by a species of Colletotrichum, apparently near 
destructivum O'Gara. 

Wyatt W. JONEs 
Salt Lake City, Utah 


Successful Poisoning of Eleodes Beetles—False wireworms, larvae of Eleodes 
hispilabris', are a serious pest of dry land grain in Idaho, and are increasing in 
numbers at an alarming rate. Because no effective, practical control measures 
have been known, it has been impossible to give needed help to farmers. The 
possibility of poisoning the adults before they have mated and deposited eggs has 
appealed to the writer since he first began studying the problem. In August 1921 
field observations were made as to the habits and food of newly emerged adults. 
Laboratory experiments were then conducted to determine whether beetles could be 
killed successfully by poison preparations. Following this, poisoning was under- 
taken on a small scale under field conditions and finally the operation was broad- 
ened to cover a forty acre field. Field observations lead to the belief that adults 
emerging in late July and early August do not mate and lay eggs until the follow- 
ing spring. 

Essential data are: Adults feed greedily for at least a month after emergence, 
during which time no eggs are deposited. They are readily killed by poison bran 


‘Det. Joe S. Wade—United States Bureau of Entomology. 
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mash before they have had an opportunity to reproduce. They are active 
travelers and when coming to a depression or furrow are likely to follow along the 
bottom for a distance before climbing out. They eat poison bait readily even when 
there is an abundance of unpoisoned food. 

Eleven days after bait was applied lightly in a furrow 390 yards in length, 
7653 dead beetles were counted. A large number, in addition, had crawled away 
from the furrow before dying. Poison bait was apparently as effective at the 
end of 10 days as when first distributed. Thousands of beetles were killed by 
broadcasting poison mash on waste land and around straw stacks. The cost of 
material for treating 40 acres by the furrow method was 70 cents, less than 2 
cents per acre—furrow: spaced 100 yards apart. By a mechanical device, a 
furrow was treated a, fast as a team could walk. Itappears possible to very nearly 
eradicate E. hispilabris in a community by use of poison bran during two success- 
ive seasons, if cooperative work is done over a large area. During the present 
year, the University of Idaho will carry on further work on life history and large 
scale control of species of Eleodes injurious to grain. 

CLAUDE WAKELAND 
Entomologist, University of Idaho Extension Division 


Some Ants noted to infest houses in Mississippi during the summer and 
fall of 1921. During the summer and fall of 1921, the writer had the opportunity 
of observing many species of house ants in Mississippi. This opportunity arose 
during the period when the writer was scouting for Argentine ants or assisting in the 
campaign against these ants in many of the towns in the State. It seems well to 
mention very briefly here the species observed and what has been noted concerning 
their distribution and habits. 

Ten species have been noted as house pests. Six of these are imported ants, 
the others are native ants. In mentioning these ants below, the writer will rank 
them according to his idea of their economic importance as house pests in Mississippi. 

By far the worst house ant in the State is the Argentine ant, Iridomyrmex humilis 
Mayr., which has been recorded from forty-one towns in this State and no doubt 
occurs in many others, of which we have no record. As a house pest this ant has 
the habit of crawling everywhere; getting into peoples’ beds, driving setting hens 
from the nest, crawling over ice cold meat in refrigerators and acting as distributors 
of injurious scale insects on shade trees and fruit trees. 

The next two species, one of which is an imported ant, hold about equal rank as 
house pests. M. pharaonis L. and Monomorium minimum Buckley, are practically 
the same size and have similar habits, being particularly fond of meats and greases. 
The former is known as the small red ant or Pharaoh's ant, and the latter as the tiny 
black ant. Both species are widely distributed throughout the United States and the 
writer believes they are widely distributed in Mississippi, as he has found them in 
practically every town visited. 


Solenopsis geminata Fabr., commonly known as the fire ant because of its stinging 
habit, seems to be a common house pest also. Like the two species above, it prefers 
meaty foods, but will eat sweets when the opportunity permits. The writer has not 
observed any of these ants nesting in houses and he doubts very much if they do so, 
since they are soil nesting species. Their crater-like nests in the soil are generally 
found in sunny spots. No doubt they stray into houses because of the scarcity of 
food outside. 


Another species of this genus—the tiny yellow thief ant, Solenopsis molesta Say, 
is a house pest also. It resembles M. pharaonis superficially, but it is much smaller 
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than that species and can easily be distinguished from M. pharaonis when examined 
under a microscope. It not only occurs in houses, but has been noted to attack the 
seed of cereals in Kansas. 

The acrobatic ant Cremastogaster lineolata Say, has been found to occur in a number 
of houses. This ant is widely distributed over the State and has a fondness for sweets. 
This is no doubt the reason why it is attracted to houses. Out doors it may nest 
under stones, in wood, in galls, etc. Because of these varied nesting habits it is 
possible that lineolata may nest in houses, but it is the writer’s opinion that this is 
seldom, if ever, the case 

Iridomyrmex analis Mayr, an ant closely related to the Argentine ant in general 
character and habits and often mistaken for this species, has been found to give 
trouble in houses. This seems to be exceptional rather than the rule. These 
ants are also fond of sweets like their near relative the Argentine ant. The two 
species can be readily distinguished from each other by the presence of a sweetish 
sickening odor given off by the workers of analis when crushed, while the workers of 
humilis have no perceptible odor. J. analisalsohasa much lighter colored abdomen 
than the Argentine ant, workers of the latter being of a uniform brownish coloration. 

Tetramorium guineense Fabr. has been noticed to occur in one of the sea port 
towns of this State—Pascagoula. It is an imported species, having come from the 
Old World. In some towns in the United States it has assumed importance as a house 
infesting species. So far as the writer knows it has caused no trouble in Mississippi. 

Another imported species, Solenopsis geminata Fabr. subsp. rufa Jerdon, has been 
recorded from Tupelo. This ant, which is also an Old World species is capable of 
becoming a house pest, although it has not been reported so from that town to date. 
A striking fact is that no other species seems to be present in the town where this ant 
occurs. It is quite possible that S. geminata rufa has driven out the native ants. 

Camponotus caryac var. rasilis, a very striking red and black species that nests in 
trees, has been observed to infest one house this year. The workers showed a partic- 
ular fondness for sweets, infesting jam, sugar and syrup. 

M. R. SmitH 
Mississippi State Plant Board 


Sulphur Investigations. It is most gratifying to state that the Crop Protection 
Institute has succeeded in securing the cooperation of three sulphur companies- 
The Union Sulphur Company, The Freeport Sulphur Company and The Texas Gulf 
Sulphur Company—in providing for basic studies of both the entomological and 
phytopathological aspects of sulphur, each in relation to meteorological conditions 
These companies have agreed to provide $7500 a year in addition to raw materials 
for a period of two years, the project to be administered by the Crop Protection In- 
stitute. It is expected that two or three research men will be located in existing 
laboratories, probably state experiment stations, under conditions which will permit 
of a thorough investigation of all the important factors, beginning with elemental 
sulphur and from this proceeding to compounds of sulphur. 

This is a gratifying start toward solving problems of vital importance. May it 
prove to be only the beginning of a series of studies directed toward developing more 
efficient insecticides and fungicides. 


E. P. 
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The Circulation Agent, C. W. Collins, has been appointed and has 
started operations. There is only one way to make good with Mr. 
Collins, and that is turn subscriptions in his direction. He is endeavoring 
to secure the coéperation of all for our mutual benefit. Have you 
“registered 

The Toronto meeting must be regarded as an unusual occasion. It 
was an anniversary of our organization meeting. It was unique in there 
being sessions of the three national entomological societies of America, 
namely, the Entomological Society of Ontario, the Entomological 
Society of America and our own organization. These meetings brought 
together an unusually representative body of men—there were over 100 
in the group photograph reproduced in this issue. It was particularly 
gratifying that such pioneers as Bethune, Forbes, Comstock, Howard 
and Osborn could be present. This gathering is not likely to be du- 
plicated or eclipsed for many years. It was especially gratifying that 
such a very high proportion of the Canadian entomologists were in 
The dinners to entomologists were not only pleasant but 
We need to cultivate that feeling of good 
The prevailing 


attendance. 
extremely desirable features. 
fellowship and solidarity, if we are to do our best. 
sentiment is well expressed in the proceedings, reproduced on another 
page, at the general dinner. 

The attention of all contributors is called to the marked changes in 
reprint prices, the arrangement concerning the early publication of 
papers and the elimination of an arbitrary limit in length in case at 
least 100 reprints are ordered at full price rates. In interpreting the 
action of the Association at the Toronto meeting concerning the publi- 
cation of papers for which the author or institution with which he is 
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connected was willing to pay in case a number of reprints were supplied, 
it became necessary to change the rates for reprints. Heretofore they 
have been furnished at cost of printing and the JouRNAL has frequently 
met financial loss and there has been considerable difficulty in handling 
the business in connection therewith. In order to avoid the misunder- 
standing and confusion likely to result from the establishment of two rates, 
it has been decided to adopta flat rate, with a reduction to members. It 
will be noted that 50 folio reprints may be obtained at a very low rate, 
but that the prices for all others are higher than heretofore. It is 
believed that most of the members who desire reprints for wider 
circulation than the JouRNAL affords will have little difficulty in securing 
them through the institutions with which they are connected. 


Current Notes 


Professor Herbert Osborn is spending the winter in Mississippi. 

Mr. W. K. Makemson has been appointed extension entomologist and plant pathol- 
ogist at the Florida University and Station. 

According to Experiment Station Record, Professor G. M. Bentley, Associate 
Entomologist, was on July 1 transferred entirely to instruction work. 

Theannual address of the Entomological Society of America was delivered at 
Toronto, December 28, by Dr. Seymour Hadwen on “Northern Oestridae.” 

Mr. O. C. McBride has been appointed assistant in entomology at the Missouri 
Agricultural Experiment Station, in place of S. R. McLane, resigned. 

Professor William Morton Wheeler of the Bussey Insitution, Harvard University, 
was elected president of the American Society of Naturalists at the Toronto meeting. 

Mr. James Godkin has recently been added to the staff of the North East Laboratory, 
Bureau of Plant Industry, Pennsylvania Department of Agriculture. 

Mr. F. H. Worsinger, Jr., is now locally in charge of the Japanese beetle work, 
Bureau of Plant Industry, Pennsylvania Department of Agriculture. 

Mr. V. I. Safro, formerly of the Kentucky Tobacco Product Company, Louisville, 
Ky., is now Vice-President of the Nicotine Production Corporation of Clarksville, 
Tenn. 

Professor C. R. Crosby, Extension Entomologist of Cornell University, addressed 
the annual meeting of the Connecticut Pomological Society at Hartford, on December 
14, 1921. 

According to Experiment Station Record, Mr. W. E. Jackson was appointed on 
September 15, Assistant Professor of Entomology at the Oklahoma College, vice 
Otis Wade, resigned. 

Dr. W. C. Cook, formerly of the Minnesota Agricultural Experiment Station is 
to be connected with the Montana Agricultural Experiment Station in charge of 
cut worm investigations. 

Professor G. H. Lamson of the Connecticut Agricultural College, Storrs, Conn., 
gave an address on January 6, before the New Hampshire Poultry Association at 
Concord, N. H. 

A new laboratory has recently been built at Chambersburg, Pa., for the Bureau 
of Plant Industry of the Pennsylvania Department of Agriculture, and occupied 


September 1, 1921. 
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Mr. T. T. Haack, formerly of the Wisconsin Department of Agriculture is now in 
charge of the North East Laboratory, Bureau of Plant Industry, Pennsylvania De- 
partment of Agriculture. 

Professor H. A. Gossard, entomologist of the Ohio Agricultural Experiment Station, 
recently spent a week of his vacation in Florida, where he was formerly entomologist 
of the Station. 

Professor S. Mokrzicki, formerly entomologist of the Taurida Zemstvo in Simforo- 
pol, Russia, and more recently State Entomologist in Bulgaria, has been appointed 
Professor in the Agricultural High School, Warsaw, Poland. 

At the entomologists dinner held at Prince George Hotel, Toronto, December 30, 
117 were present. The speakers were Dr. L. O. Howard, Professor J. H. Comstock, 
Professor Herbert Osborn and Professor Lawson Caesar. 

Mr. James B. Palmer has been appointed instructor in Extension Entomology in 
the New York State College of Agriculture, to succeed M. D. Leonard, who has 
taken a position with the Bowker Insecticide Company. 

Dr. W. S. Regan, Assistant Professor of Entomology, Massachusetts Agricultural 
College, has accepted a position in the Department of Entomology, Montana State 
College, where he will devote half his time to teaching and half to fruit insect inves- 
tigations. 

According to Science Dr. E. D. Ball has been appointed by Secretary Wallace as the 
representative of the U. S. Department of Agriculture on the research information 
service of the National Research Council, to take the place of Dr. Carl L. Alsberg, 
resigned. 

Dr. L. O. Howard gave the address of the retiring president of the American 
Association for the Advancement of Science on Tuesday evening, December 27, 
at the Toronto meeting. His subject was (a) “On Some Presidential Addresses:”’ 
(b) ‘‘The War Against the Insects, ’’ and was printed in Sctence for December 30, 1921. 

On account of the severe illness of Professor Robert Newstead, the cooperative 
investigations on mite-infested wheat, carried on by the Liverpool School of Tropical 
Medicine, the Grain Research Laboratory, Winnipeg, and Mr. E. H. Strickland of the 
Stored Pests Investigations of the Entomological Branch, Canadian Department 
of Agriculture, have been temporarily discontinued. 

Dr. L. O. Howard gave the first lecture in a course of popular scientific lectures 
before the Royal Canadian Institute at Toronto, October 29, 1921. His subject 
was “Some Aspects of Economic Entomology."’ It is expected that the other lectures 
in this course will be given during the winter by scientific men from the United 
States. 

Science is authority for the announcement that a movement has been started to 
raise a fund of $2,000,000.00 to establish a medical school as a memorial to Major 
General William C. Gorgas. The present plan is that the fund be contributed by the 
nation and that the school be situated in Tuscaloosa, Ala., where General Gorgas 
lived asa boy. Dr. Seale Harris of Birmingham, Ala., is Chairman of the National 
Committee. 

The following transfers in the U. S. Bureau of Entomology have been announced: 
J. D. Waugh, Mexican bean beetle control to plant quarantine inspector, Federal 
Horticultural Board; F. R. White, Mexican bean beetle investigations to sweet 
potato weevil investigations, at Gulfport, Miss.; John B. Gill, in charge of laboratory, 
pecan insect investigations, Brownwood, Texas, to Aberdeen, N. C., to investigate 
plum curculio and other peach insects; A. I. Fabis will have charge of laboratory 
at Brownwood, Texas. 
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The following resignations have been reported from the U.S. Bureau of Entomology ; 
A. D. Borden in charge of laboratory, Alhambra, Calif., to accept a position as en- 
tomologist and manager of a local insecticide company. The laboratory has been 
closed. George H. Rea, Extension Specialist in Apiculture for New York, to accept 
similar position with the Pennsylvania Department of Agriculture; E. S. Prevost, 
to accept a state appointment wherein he will continue teaching and extension work 
in apiculture at Clemson College, S. C. 

According to Entomological News , a zoological expedition to Brazil was organized 
at the Museum of Zoology, University of Michigan, through the interest and support 
of Mr. E. B. Williamson, Honorary Curator of Odonata. The members of the ex- 
pedition are Mr. Jesse H. Williamson and Capt. John Strohm, U.S. A., who planned 
to leave New York on December 15, 1921 to be gone about eight months. Particular 
attention will be given to Odonata, but insects of all orders will be collected and much 
attention will be devoted to the spiders, shells, reptiles and amphibians. 

According to Sctence, the Heckscher Research Foundation for the support of in- 
vestigation at Cornell University has made grants for entomological work as follows:— 
to Professor J. C. Bradley, $700.00 (and $450.00 supplementary) to cover cost of 
preparing illustrations and completing manuscript embodying investigations of the 
wing venation of Hymenoptera; to Professor ].G. Needham and Dr. P. W. Claassen, 
$500.00 for preparing a monograph on the Plecoptera of North America; to Professor 
C. R. Crosby, $700.00 for drawings of the genitalia of a group of spiders, the Liny- 
phiidae, to be used in devising a natural system of classification of the species and to 
determine the limits of the genera and their affinities. 

Mr. E. S. Tucker of the U. S. Bureau of Entomology and recently engaged in the 
study of cotton insects, died at Tallulah, La., December 10, 1921, aged 54 years 
Mr. Tucker received his scientific training at the University of Kansas under the 
tutelage of F. H. Snow, V. L. Kellogg and S. J. Hunter. At various times he served 
appointments under the University of Kansas, the Texas Agricultural Experiment 
Station, the Louisiana Agricultural Experiment Station and the United States De- 
partment of Agriculture. His entire writings comprise a list of 118 papers published 
in various places. He was a charter member of the Entomological Society of America, 
a member of the Kansas Academy of Science and of the American Association of 
Economic Entomologists. 

The annual meeting of the Crop Protection Institute was held at the Seneca Hotel, 
Rochester, N. Y., January 12,1922attwo P.M. Professor W. C. O'Kane was elected 
Chairman, Paul Moore, Secretary and G. R. Cushman, Treasurer, for the coming 
vear. <A dinner was held at the Chamber of Commerce at 6:30 P. M. in which scien- 
tists, manufacturers and fruit growers joined, 123 in number. The speakers were Mr. 
H. E. Howe, Professor W. C. O’Kane, Professor L. R. Jones, Dr. R. W. Thatcher, 
Mr. G. R. Cushman, Dr. A. L. Quaintance and Professor P. J. Parrott. Other 
entomologists present were: Dr. E. P. Felt, J. G. Sanders, Professor C. R. Crosby, 
M. D Leonard, Dr. W. E. Britton, G. E. Sanders, F. Z. Hartzell, Hugh Glasgow, 
Fred Johnson, B. D. Van Buren, J. T. Haack, J. F. Palmerand G.H. McLeod. Many 
of these men were in Rochester to attend the meeting of the New York State Fruit 
Growers Association held on January 11, 12 and 13. Mr. H. E. Hodgkiss was re- 
ported as being present on January 11. 

At the Toronto meeting, the Entomological Society of America elected officers 
for 1922, as follows:—President, Arthur Gibson, Dominion Entomologist, Ottawa, 
Canada; First Vice-President, Dr. W. A. Riley, University of Minnesota, St. Paul, 
Minn; Second Vice-President, Professor R. A. Cooley, University of Montana, 
Bozeman, Mont.; Secretary-Treasurer, Dr. C. L. Metcalf, University of Illinois, 
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Urbana, Illinois; Additional Members of the Executive Committee, Dr. J. M. Al- 
drich, United States National Museum, Washington, D. C.; Mr. William T. Davis, 
New Brighton, N. Y; Dr. E. M. Walker, University of Toronto, Toronto, Ontario; 
Dr. O. A. Johannsen, Cornell University, Ithaca, N. Y.; Managing Editor of the 
Annals, Dr. Herbert Osborn, Ohio State University, Columbus, Ohio; Editorial 
Board, Dr. W. S. Marshall, University of Wisconsin, Madison, Wis.; Dr. Vernon 
L. Kellogg, National Research Council, Washington, D. C.; Dr. F. E. Lutz, American 
Museum of Natural History, New York; Dr. William M. Wheeler, Bussey Institu- 
tion, Boston 30, Mass.; Dr. E. M. Walker, University of Toronto, Toronto, Ontario; 
Dr. S. A. Forbes, University of Illinois, Urbana, Ill.; Dr. A. D. Hopkins, Bureau of 
Entomology, Washington, D. C.; Prof. A. L. Lovett, Oregon Agricultural College, 
Corvallis, Ore.; Dr. Frederick C. Muir, H. S. P. A. Experiment Station, Hawaii; 
Assistant Managing Editor, Dr. C. H. Kennedy, Ohio State University, Columbus, 
Ohio. 


APICULTURE 


Mr. G. B. Gooderham has been appointed Dominion Apiarist as successor to the 
late F. W. L. Sladen. 


The meeting of the American Honey Producers’ League was announced to be held 
at Salt Lake City, January 30 and 31. 


The North Carolina State Beekeepers’ Association planned to hold its winter 
meeting at the State College, Raleigh, January 18 and 19. 


Mr. O. A. Sippel formerly of the apiary division of the Ontario Agricultural College, 
has recently accepted an appointment as instructor in beekeeping at the Montana 
State College 


The meeting of the Oregon State Beekeepers’ Association is scheduled to be held 
at Pendleton, Ore., January 26-27, 1922. Mr. H. A. Scullen, Corvallis, is the Secre- 
tary. 

The annual meeting of the Pennsylvania State Beekeepers’ Association has been 
arranged for January 24 and 25. at the time of the Pennsylvania State Farm Products 
Show at Harrisburg. 


The meeting of the South Dakota State Beekeepers’ Association was held at 
Mitchell, S. D., February 13-14, 1922. Mr. J. C. Tjaden, Vermillion, S. D., is the 
Secretary. 


Mr. A. E. Lundie, an entomologist from South Africa, is visiting the United States, 
and is at present taking some research work at the Bee-Culture laboratory, U. S. 
Bureau of Entomology, to supplement the work in beekeeping which he is carrying 
on at Cornell University. 


A fund is being collected from the beekeeping friends of the late Doctor C. C. Miller, 
the income from which will be used to establish a permanent library of apiculture, 
to be placed in the care of one of our leading educational institutions. Contributions 
of books and journals from individuals are welcome, as well as contributions of money 
from both individuals and associations. The committee in charge of the matter 
consists of C. P. Dadant, Hamilton, IIl., E. R. Root, Medina, Ohio, E. F. Phillips, 
Washington, D. C., E. G. LeStourgeon, San Antonio, Texas, and B. F. Kindig, 
East Lansing, Mich. 
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DEPARTMENT OF HORTICULTURAL INSPECTION 


Nests containing from three to six living larvae of the White Tree Pierid, A poria 
crataegi L., were intercepted by Federal Inspector Joby A. McCutchin in shipments 
of fruit and rose stocks arriving at New York from Angers, France. Literature fails 
to record this insect as being established in the United States; and, to prevent 
the introduction of this pest, the Chairman of the Federal Horticultural Board has 
advised the Government Entomologist of France that plant material forwarded under 
French certificate must be free from the nests of this insect, as well as other pests. 

The White Tree Pierid is reported to be a general feeder in Europe, injuring the 
foliage of fruit and wild rosaceous plants, as well as shade trees, including oak, 
mountain ash, willow, etc. It has from time to time been reported as occuring in 
Russia, Roumania, Sweden, Germany, England, Spain, France, etc. Records 
of the Federal Horticultural Board indicate that some sixty-two nests of this insect 
were intercepted on fruit and rose stocks arriving from France in 1921. The nest of 
White Tree Pierid is suspended from the infested twig by a silken thread, and this 
characteristic, as well as its size, will readily distinguish it from the nest of the Brown 
Tail Moth (see plate 3). 

The Sorrel Cutworm, Acronycta rumicis L., was collected by H. J. Speaker, Ohio 
State Inspector, January 11, 1922, on Manetti rose stocks arriving from Angers, 
France. This cutworm has been intercepted on several occasions in years past, 
and an effort should be made by all inspectors to prevent its entry and establishment 
in the United States. 

Manetti rose stocks from England and Holland have been found to be infested with 
Emphytus cinctus L. by Herbert F. Seifert of Illinois, and the same insect has also 
been taken by Q. S. Lowry of Massachusetts on stock arriving from France. 

Sweet potatoes from Haiti in ship's stores of a vessel arriving at Philadelphia, were 
upon inspection, found to be infested with Cylas formicarius Fab. by Federal Inspector 
C. A. Davis. These tubers from Barbados were also found infested with Euscepes 
batatae Waterhouse in a vessel arriving at New York by Federal Inspector E. Kostal. 

It is reported that a shipment of potatoes from Blackfoot, Idaho, which arrived 
at San Diego, California, was found upon inspection by a Plant Quarantine Inspector 
of the California Department of Arriculture to contain the Alfalfa Weevil. This 
was also found in alfalfa hay used for food in two cars containing race horses which 
were being shipped to Tia Juana. 

In order to prevent the entry and establishment of the Mexican Cotton Boll 
Weevil in the state of Arizona, the Arizona Commission of Agriculture has authorized 
the placing of inspectors on the highways entering that state. The timeliness of this 
action was soon evident, since the Mexican Boll Weevil was found in a small collection 
of short staple cotton seed which was taken from an auto tourist shortly after the 
inspectors were placed on the roads. 

On account of the possibility of introducing into the mainland subterranean or 
soil infesting insects, the Federal Horticultural Board has announced a public hearing 
to be held in Washington, March 7, for the purpose of considering the advisability 
of prohibiting the entry of sand, soil, or earth from the territories of Porto Rico and 
Hawaii. 

Plants for distribution at the Plant Introduction Gardens of the Department of 
Agriculture located at Savannah, Georgia, Brooksville, and Miami, Florida, were 
inspected by Messrs. H. L. Sanford and J. A. Stevenson; those at Chico, California 
were inspected by Messrs. W. S. Fields and T. D. Urbahns; and those at Bellingham 
Washington, by Mr. A. G. Webb. 

The fourteen-car fumigation house at Nogales, Arizona, which was erected by the 
Federal Horticultural Board, was completed early in the Fall and put into operation 
on December 1. At the present time, there are four Federal inspectors located at 
Nogales. The work at the port is in close cooperation with the Customs and Immi- 
gration Services, as well as the State Entomologist in Arizona. There were 19,977 
cars fumigated on the Mexican Border from July 1 to December 31, 1921 inclusive, 
in contrast with 15,490 fumigated during the preceding fiscal year. 

Professor Davis Lumsden, formerly professor of floriculture at the New Hampshire 
Agricultural College, and subsequently assistant professor of floriculture at Cornell 
University, has been appointed as horticulturist for the Federal Horticultural Board, 
and assigned to the Foreign Plant Quarantine Service. 
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